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Toxicity Equivalency Factor 
Toxicity Factor 
Thermoluminescent Dosimeter 
Total Organic Carbon 
Total Organic Halogen 
Total Petroleum Hydrocarbon 
Total Suspended Solids 
Uptake/Biokinetic 
Upper Confidence Limit 
United States Department of Agriculture 
Volatile Organic Analysis 
Volatile Organic Compound 
Wilcoxon Rank Sum 
young child (used in Exposure Parameter tables) 
Zinc 
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B.l.O INTRODUCTION 

__- -- -- -~ ~ ~ 

~ _ _  ~- 

B. 1.1 OBJECTIVES AND SCOPE 

This appendix contains the Baseline Risk Assessment for Operable Unit 2 at the U. S. Department of 

Energy (DOE) Fernald Environmental Management Project (FEMP). The baseline risk assessment is 

part of the Operable Unit 2 Remedial Investigation (RI) report and will also support the Feasibility 

Study (FS) and Comprehensive Response Action Risk Evaluation (CRARE) for Operable Unit 2. 

Operable Unit 2 is one of five operable units at the FEMP. It includes the Active Flyash Pile, South 

Field, Inactive Flyash Pile, Solid Waste Landfill, and Lime Sludge Ponds, as well as the berms, 

liners, and soil within the operable unit boundaries. These are termed subunits throughout this 

document. 

The primary objective of this baseline risk assessment is to evaluate and document the potential 

threats to human health that may be posed by current and predicted hture exposures to contaminants 

within Operable Unit 2 if no remedial action is taken. If estimated risks indicate that remedial action 

is desirable, the baseline risk assessment provides the framework for developing risk information to 

assist in developing remedial alternatives for Operable Unit 2. 

The specific objectives of this baseline risk assessment are to: 

Determine constituents of potential concern (CPC) for environmenta, media for eac 
subunit within Operable Unit 2. 

Quantify the potential human health risk associated with each individual subunit within 
Operable Unit 2, due to contaminants of concern (COCs) using Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) methodology, 
assuming no remedial actions are taken. 

Provide a basis for determining whether remediation of specific subunits within Operable 
Unit 2 is necessary. 

Identify specific contaminants, areas, and environmental media within subunits for which 
cleanup is appropriate. 

Provide a basis for determining cleanup levels and criteria. 

Provide a "baseline" of potential health risks for the no-action scenario in the FS for 
Operable Unit 2 as well as for the CRARE. 
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An additional objective of this baseline risk assessment is to demonstrate responsiveness to comments 

made by the U. S. Environmental Protection Agency (EPA) and the Ohio Environmental Protection 

Agency (OEPA) on previous risk assessments submitted for the FEMP site. In particular, this risk 

assessment is intended to be responsive to comments from the EPA on the Operable Unit 2 Risk 

Assessment and RI dated December 17, 1992 and EPA comments on the Operable Unit 4 Risk 

Assessment submitted June 17, 1993 (DOE 1993b). 

The Operable Unit 2 risk baseline assessment addresses only the potential risks associated with waste 

subunits within the boundaries or battery limits of Operable Unit 2. Subunit battery limits are defined 

in Section 1.6 of this report. The Operable Unit 2 baseline risk assessment does not consider existing 

contamination 'in groundwater, surface water, sediment, or soil unless it is contained within the 

battery limits of Operable Unit 2. Risks due to existing groundwater contamination outside the 

battery limits of Operable Unit 2 .will be evaluated as part of Operable Unit 5. 

In accord with an agreement between EPA Region V and DOE, ecological risks (impacts on flora and 

fauna) are not addressed in the Operable Unit 2 RI report. Baseline ecological risks for the FEMP 

site will be addressed in the site-wide ecological risk assessment to be submitted as part of the 

Operable Unit 5 RI/FS. The site-wide ecological risk assessment will address only on-site and off-site 

areas not likely to be remediated on the basis of human health concern. Since significant areas within 

Operable Unit 2 are likely to be remediated based on human health concerns, ecological risks are not 

evaluated in this Operable Unit 2 RI. The potential impacts to ecological receptors associated with 

implementation of remedial alternatives will be considered in the Operable Unit 2 FS. 

B . 1 .2 OVERVIEW 

Using the data collected during RI investigations, this baseline risk assessment is conducted for each 

of the five subunits present within Operable Unit 2. This facilitates remedial decisions for each . ' 

source area. The same general exposure scenarios are evaluated for each subunit. This maintains 

consistency in the underlying basis of risk estimates across subunits within Operable Unit 2. 

To assist in evaluating the possible impacts of releases of constituents on human health, the general 

conceptual site model (CSM) for Operable Unit 2 contained in this risk assessment emphasizes 

potential migration of constituents from waste areas to environmental media contacted by potential 

recepto?s,- Both current and future land use scenarios are considered in identifying potential 
':.! * :. ' 
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receptors. The purpose of the CSM is to illustrate and describe the most current understanding of the ' 0  1 

2 

- 

sources of constituents within Operable Unit 2; the types of constituents present; constituent release 

and transport mechanis_m_s_;_a~ected-and-potentially-a~ected-~diia;known and potential routes of 

constituent migration; and known and potential human receptors. This information clarities which 

environmental media and specific human receptors need to be addressed to adequately characterize 

risk resulting from waste areas within Operable Unit 2. This in turn allows for the initial grouping of 

data into subsets relevant to quantitatively assessing risk. 

- _--- --  

- 

The Risk Assessment Work Plan Addendum established that, at a minimum, the following three land 

use designations should be addressed in operable unit risk assessments: current land use with active 

access controls; current land use without access controls; and future land use without access controls, 

reasonable maximum exposure (RME). In addition to these three land use scenarios, two additional 

scenarios have been included in previously submitted operable unit risk assessments. These scenarios 

are: future land use with passive access controls; and future land use without access controls, central 

tendency (CT) exposure. 

0 The futuie land use with passive access controls scenarios assumes the government owns the property 

but does not maintain access control with security personnel or active sensors. A fence is assumed to 

surround the site and the public is assumed to be off-property. This scenario includes the assessment 

of future risks assuming receptors are off-property with the exception of an expanded trespasser 

receptor, who has access to the property. The second additional scenario has been added in response 

to guidance from the EPA suggesting that all risk assessments provide an evaluation of the CT of the 

risk range. The recent guidance (EPA 1992c and EPA 1992d) suggests adding a set of risk 

descriptors for the CT of the risk range at all Superfund sites, using the best information available to 

describe the average situation. 

For this risk assessment, land use assumptions and receptors were selected to ensure that they are 

consistent with the Risk Assessment Work Plan Addendum (DOE 1992a) where still applicable; they- 

allow adequate quantification of risk for every contaminated, or potentially contaminated, medium 

within each subunit; and they are consistent with draft FEMP risk assessment guidelines for exposure 

scenarios (most recent version is dated October 19, 1993). These land use assumptions and receptors, 

which provide the framework for the quantitative estimates of risk, are described in detail in 

Section 2.0 of this RI report. 
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Environmental sampling data collected from Operable Unit 2 during both 'phases of the RI field 

investigation were used in this risk assessment. Once the data set was complete, statistical methods 

were used to evaluate the analytical results from each waste area in order to: (1) id en ti^ CPCs 

specific to the waste.areas, (2) develop waste area specific source term concentrations for fate and 

transport modeling, and (3) establish waste area specific exposure point concentrations of potential 

receptor locations. The detailed CPC selection process is described in Section 2.0 of this RI report. 

B. 1.3 RISK ASSESSMENT GUIDANCE 

This baseline risk assessment follows the guidance available from EPA as of September 1993. 

In accordance with the 1991 Amended Consent Agreement between EPA and DOE , the methodology 

presented in the Risk Assessment Work Plan Addendum (DOE 1992a) was prepared to establish 

specitic risk assessment methodology to be fbllowed in ali RI/FS risk assessments for the FEMP. 

The Risk Assessment Work Plan Addendum is based primarily on the following EPA guidance and 

databases: 

Risk Assessment Guidance for Superfund, (EPA 1989a) 

Exposure Factors handbook (EPA 1989b) 

Risk Assessment Guidance for Superfund: Human Health Evaluation Manual, Volume I, 
Supplemental Guidance, Standard Default Exposure Factors, Interim Final (EPA 199 1 a) 

Health Effects Assessment Summary Tables (HEAST) (EPA 1993b). 

B. 1.4 

Section B. 1 .O contains an overview of the purpose for this baseline risk assessment, the scope of the 

assessment, the guidance used in preparing the risk assessment, and describes Operable Unit 2 history 

and site conditions. 

ORGANIZATION OF BASELINE RISK ASSESSMENT 

Section B.2.0 contains the general methodology used in preparing the baseline risk assessment for 

Operable Unit 2. Within this section, the methodology for the following analyses are discussed: 

Exposure Assessment (Section B.2.4) 

Risk Assessment Workplan Addendum (Section B.2.1) 

Refinement of Conceptual Site Model (Section B.2.2) 

Evaluation of Data and Identification of Constituents of Potential Concern (Section B.2.3) 

,-* .. -. . 
B-1-4 i 1 i t . ,  1 - i  
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Toxicity Assessment (Section B.2.5) 

Risk Characterization (Section €3.2.6). 

Uncertainty Analysis (Section B.2.7) 

- _ _ - -  - - 

_ _  ---- - ----- -- - -- 

The methodology and processes discussed in Section B.2.0 are common to all subunits within 

Operable Unit 2 and repeated as the risk associated with each subunit is evaluated and quantified. 

Section B.3.0 present the results of the analyses described in Section B.2.0. The section is organized 

so that the results for each subunit are presented individually, in addition to results of cumulative risk 

posed by Operable Unit 2 as a whole. 

Section B .4.0 summarizes the results and discusses their significance. Uncertainties are re- 

emphasized to explain the accuracy of the risk estimates and to assist in risk management decisions. 

Section B.5.0 presents, the references used in preparing this baseline risk assessment. 

Finally, the following attachments are appended to this report: 

Attachment B .I 

Attachment B . II Toxicity Profiles 

Attachment B . I11 Intake and Risk/Hazard Results 

Description and Results of Indoor Radon Modeling 

B. 1.5 

A detailed description of the FEMP site background and history is provided in Section 1.0 of this RI 

report. 

OVERVIEW OF OPERABLE UNIT 2 BACKGROUND 

Operable Unit 2 was defined as a functional unit to efficiently address the remediation of waste 

subunits with relatively large volumes of waste but presumed to contain small quantities of hazardous 

materials and radionuclides. Operable Unit 2 includes the following individual areas: 

Solid Waste Landfill 

South Field 
North and South Lime Sludge Ponds 
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Inactive Flyash Pile 
0 Active Flyash Pile 

The locations of the Operable Unit 2 a rea  within the Fernald site are presented in Figure B. 1-1. 

The Solid Waste Landfill is located on a small tract at the northeast corner of the Waste Storage Area 

(Figure B. 1-1). The landfill occupies approximately one acre of land and is covered by a layer of 

soil. The total estimated volume of fill in the hd f i l l  is about 14,400 cubic yards. Materials reported 

to have been disposed at the landfill include bagged trash and wood; respirator cartridges, asphalt 

roofing materials, medical wastes, tirehoses, and rubber hoses/belts; and medicine vials, bagged 

asbestos, ceramic tiles, magnesium tluoride, glass acid bottles, steel cabledcans, paint cans, and 

copper tubing. 

The North Lime Sludge Pond is an active unlined pond located southeast of the Waste Storage Area 

(Figure B. 1-1). The approximate dimensions of sludge in the pond are 125 feet by 225 feet by 

5.3 feet deep, with a total volume of approximately 5000 cubic yards, not including berms. This 

pond is approximately 90 percent full and is partially covered with water. This pond contains an 

estimated 150,000 gallons of water with a depth that varies to 7 feet and an average depth of 2 to 

3 feet. Spent lime sludges (primarily lime-alum and boiler blowdown) from the FEMP water 

treatment plant operations are conveyed to this pond (DOE 1993~). 

The South Lime Sludge Pond is an inactive unlined pond located southeast of the Waste Storage Area 

(Figure B. 1-1). The South Lime Sludge Pond is 125 feet by 225 feet by 11.2 feet deep, with a total 

volume of approximately 10,000 cubic yards, not including berms (DOE 1993~). This pond was 

retired in the mid-1960s and is now overgrown with grass. The use of this pond was similar to that 

of the North Lime Sludge Pond. 

The Inactive Flyash Pile is located approximately 2,000 feet south/southeast of the Waste Storage . 

Area (Figure B.1-1). The pile occupies approximately two acres. It is west of and contiguous to the 

South Field without clear definition of the two subunits. Based on information provided by 

WEMCO, 1500 to 2000 tons per year of flyash were generated during the period of disposal ( 1952 

to 1968). 
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The South Field is located between the Inactive Flyash Pile and the Active Flyash Pile, where 

construction rubble was deposited on the surface of the glacial overburden (Figure B. 1-1). 

The thickness of the t i l l  increases at the western and southern edges of the area to approximately 

25 feet because material was dumped down the natural slope of an old meander scar. The till volume 

is estimated to be approximately 109,000 cubic yards. A review of the shallow trenches through the 

till indicates that the material is predominantly soil with some rock and concrete and only occasional 

pieces of wood. The construction rubble deposited in the South Field contains low levels of 

radioactive materials (DOE 1993d). 

The Active Flyash Pile received flyash from the coal-tired boiler plant at the FEMP until December 

1992. This disposal area is located east of and adjacent to the South Field (Figure B. 1-1). The 

' Active Flyash Pile has an area of approximately 100,000 square feet with an approximate maximum 

depth of fill of 38 feet, and it contains approximately 64,600 cubic yards of tlyash. Active Flyash 

Pile waste is comprised of 70 percent bottom ash collected below the boilers, and the remaining 30 

percent is a combination of precipitator ash collected from pollution control devices and tlyash 

removed from the middle levels of the boiler. Some unburned coal and rock are also present in small 

quantities in the Active Flyash Pile material. The newly generated flyash is currently being 

transported off site to a licensed disposal facility. 

investigation activities conducted in the Operable Unit 2 subunit are discussed in Section 3.0 and 

nature and extent of contamination within each subunit is presented in Section 4.0 of this report. 
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B.2.0 METHODOLOGY 

This baseline risk assessment addresses only the potential risks posed by-constituents-in,-and--- --- 

migrating from, the waste areas of Operable Unit 2. The Risk Assessment Work Plan Addendum 

(DOE 1992a) provides detailed descriptions of methodology used for FEMP baseline risk assessments. 

This methodology is based on the four primary steps of risk assessment described in EPA guidance: 

(1) identification of constituents of potential concern; (2) exposure assessment; (3) toxicity 

assessment; and (4) risk characterization. 

__ ___---- 
. ---- 

The methodology described in the Risk Assessment Work Plan Addendum (DOE 1992a) has been 

followed in this risk assessment with the modifications and enhancements noted below. These 

changes reflect responsiveness to comments from the EPA and OEPA on previous FEMP risk 

assessments; efforts to establish a consistent approach to risk assessments across all operable units and 

across all risk assessment related deliverables (e.g., RI operable unit baseline risk assessments, FS 

risk assessments, and CRAREs); and updates in EPA risk assessment'guidance. 

To make judgements and remedial decisions about each specific subunit within Operable Unit 2, a 

risk assessment for each subunit was performed independently and for all subunits together. Since the 

general methodology followed for the risk assessment is the same, it is summarized once in this 

section, then applied repeatedly to each assessment to obtain the results presented in Section B.3.0. 

Figure B.2-1 presents a flow diagram of the FEMP risk assessment process. Significant features of 

that methodology are summarized below after first noting the changes from the Risk Assessment 

Work Plan Addendum (DOE 1992a) incorporated into this risk assessment. 

B.2.1 CHANGES FROM THE RISK ASSESSMENT WORKPLAN ADDENDUM 

Changes to the methodology described in the Risk Assessment Work Plan Addendum (DOE 1992a) 

incorporated into this risk assessment are as follows: 

1. Source-term concentrations based on measurement data from small sample populations 
(less than seven samples) are calculated using the maximum value detected unless the 
detection frequency is 100 percent. In the latter case, if the distribution can be determined 
(Le., normal or lognormal) then the 95 percent upper confidence limit (UCL) of the mean 
(lognormal mean if appropriate) was used as the source-term. 
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Justification: With a small data set, the distribution of concentration data often cannot be 
adequately assessed. Without knowing the proper distributional 
assumptions, it is not valid to calculate the 95 per.cent UCL. 

The selection of CPC, which is the subset of constituents determined to be present above 
background, is performed using traditional statistical methods including the Students t-test 
and the Wilcoxon Rank Sum test, except when these tests cannot be validly applied. A 
comparison of each site related measurement to the 95th percentile of background data is 
also performed for the purpose of identifying CPCs which may have been "averaged out" 
by the statistics. This comparison will not eliminate CPCs already identified but may add 
additional ones. 

. _ _  ____--- __- - -- --- 
2. . 

Justification: The comparison of detected concentrations to the 95th percentile of the 
background ensures that constituents potentially present above naturally 
occurring levels will not be ruled out as CPCs. 

3. The selection of CPCs, which is the subset of detected constituents that is carried through 
the risk assessment, followed a systematic approach recently approved by EPA for use at 
this site. This approach is described in detail in Section B.2.3. 

Justification: This approach facilitates a consistent, statistically and toxicologically 
defensible approach to selecting constituents for which risk will be 
quantified. 

4. Background soil data from literature sources are replaced with data from the March 1993 
CERCLA/RCRA Background Soil Study (DOE 19930. 

Justification: Site-specific background soil data provides a more accurate measure of 
background concentrations. 

5. Airborne particulate concentrations of constituents are calculated using the Industrial 
Source Complex Long Term (ISCLT2) dispersion model (EPA 1987b). 

Justification: The ISCLT2 dispersion model is one of the EPA's guideline models. It is a 
sector-averaged, Gaussian plume .model capable of calculating seasonal or 
annual ground level constituent concentrations in suspended particulates. 
The ISCLT2 model predicts concentrations at grid points set by the user and 
has the capability to model multiple release sources. The model contains a 
number of options, allowing the user to make the model more site-specific. 

6 .  The Andelman Model for modeling volatile releases to air from water: used in the home is 
used in the risk assessment. 

Justification: Use of the Andelman Model reflects the most recent EPA guidance for 
evaluation of the pathway involving inhalation of volatiles released to air 
from water used in the home. 

7. Slope factors for radionuclides are taken from HEAST Annual Fiscal Year (FY) 1993 
(EPA 1993b). 
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Justification: HEAST is updated regularly. The Operable Unit 2 risk assessment uses the 
most up-to-date HEAST as of'october 1993. 

8. Risks to an off-property resident farmer receptor for future exposure scenarios are 
presented. 

Justitication: An off-property resident farmer may be exposed to site-related constituents 
via air transport and migration to the Great Miami Aquifer. The risk 
assessment for this receptor was specifically requested by EPA in the 
comment resolution for the Site-Wide Characterization Report (DOE 
1992~). 

9. Risks due to "average" exposure conditions (in addition to "reasonable maximum'' 
exposure conditions) for the future on-property resident farmer are included. . 

Justification: Additional EPA guidance on risk assessment issued in February 1992 (a 
memorandum from EPA's Deputy Administrator, F. H. Habicht, to EPA's 
Assistant and Regional Administrators concerning guidance on risk 
characterization for risk managers) (EPA 1992c) urges risk assessors to 
address or provide descriptions of individual risk that include the "high end" 
portions and CT of the risk distribution. Because future on-property 
resident farmers constitute a very important subgroup for risk estimates at 
the FEMP, this exposure scenario is selected to present both RME and CT 
estimates of risk. 

- . .  

10. Dermal contact models and parameters have been revised to reflect the most recent 
guidance from the EPA (EPA 19920. 

Justification: The DOE has agreed to employ the most recent dermal 
exposure assessment guidance from the EPA in operable unit- 
specific risk assessments. 

1 1. A drinking water pathway assuming domestic use of perched groundwater is quantitatively 
evaluated where applicable. 

Justification: Hydrogeological data within two Operable Unit 2 subunits 
(Lime Sludge Ponds and Solid Waste Landfill) indicate the 
presence of perched groundwater. Assessment of potential 
risk due to domestic use of this water should provide the 
highest upper bound estimate of risk due to groundwater at 
these subunits. 

12. The soil ingestion rate for the on-property and off-property farmer is adjusted for an age 
and occupation specific soil ingestion rate. 

Justification: A site-specific soil ingestion rate is developed to replace the 
value in the Risk Assessment Work Plan Addendum (DOE 
1992a). 
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13. The inhalation rate for the on-property resident child is replaced by a value that more 1 

closely reflects the physiology of a young child. , 2 

3 

- - - -. -- -Justification:-- -During-ER-Areview-ofFEMP-Operable-~nit-4-RI-Report;~ - -  ---4- - - - 
DOE has agreed to modi@ the inhalation rate for the on- 
property resident child. The adult inhalation rate used 
previously is replaced by a value that is more appropriate for 
the resident child receptor. 

14. CPCs were not evaluated separately for target organ effects when evaluating exposure to 
systemic toxicants. 

Justification: Target organ effects and mode of action were not considered 
separately for systemic toxicants because hazard indices (HIS) 
were low (typically less than 1). Therefore, the concern for 
consideration of target organ effects and mode of action are 
not of concern for evaluation of potential systemic toxicity. 

15. The removal processes considered to predict concentrations in food include the effects of 
leaching in addition to the radioactive and chemical decay presented in the Risk 
Assessment Work Plan Addendum. This is presented in more detail in the section in 
Section B.2.0. 

Justification: During irrigation and aerial deposition, constituents are added 
to the soil. Simultaneously, radioactive decay, chemical 
degradation, and soil leaching deplete these constituents. The 
methodology set forth in the Risk Assessment Work Plan 
Addendum effectively calculates radioactive decay and 
chemical degradation, but approximated the effect of leaching 
by calculating plant concentrations after 70 years of 
deposition/irrigation. This approach is appropriate for most 
chemical and radionuclides at the site. 
approach overestimates the concentrations of very mobile 
constituents such as technetium-99. An updated methodology, 
based on work published in National Council on Radiation 
Protection (NCRP) Report No. 76 (NCRP 1984c) and 
Commentary No. 3 (NCRP 1989) has been adopted to more 
accurately represent the physical processes- at the site. 

However, this 

B.2.2 REFINEMENT OF CONCEPTUAL SITE MODEL (CSM) 

To assist in evaluating the possible impacts of releases of constituents on human health, the general 
- 

CSM of the Operable Unit.2 site has been refined to emphasize current understanding of constituent 

migration and potential exposures at Operable Unit 2. Both current and future land use scenarios are 

considered. The overall purpose of the model is to illustrate and describe the sources of constituent 

within Operable Unit 2; constituent release and transport mechanisms; impacted and potentially 

r.5 . I 
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impacted media; and known and potential human receptors. This information helps to clarify which 

environmental media and specific human receptors need to be addressed to adequately characterize 

risk resulting from waste areas within Operable Unit 2. This in turn is critical for the initial grouping 

of data into subsets relevant to assessing risk so that independent risk-based decisions can be made for 

each subunit. Refinement of the CSM is therefore an important first step in completing the baseline 

risk assessment. 

The CSM for Operable Unit 2 is depicted in Figure B.2-2. It shows the five waste areas that are the 

sources of constituents, as well as the secondary sources (groundwater, soil) impacted by migration of 

constituents from these source areas and is based on the current understanding of Operable Unit 2 RI 

activities. Nature and extent of contamination in the source areas is described in Section 4.0 of this 

RI. Potential transport and release mechanisms and impact of receiving media (Le., air, groundwater, 

and surface water) in the future is described in Section 5.0. This section of Appendix B emphasizes 

those parts of the CSM describing current and potential future land use on and around the FEMP site, 

as well as the exposure pathways via which human receptors may contact impacted media associated 

with each of the Operable Unit 2 subunits. 

Identification of exposure scenarios is dependent on the physical characteristics of the site; the 

identification of applicable land use scenarios; and identification of populations of concern under both 

current and future land use configurations. 

Populations of concern are identified for a reasonable area of impact considering site-specific 

environmental conditions such as the results of site characterization, environmental monitoring, 

constituent fate and transport modeling, and the nature of potential exposure pathways. 

Subpopulations, such as young children, that could be exposed to increased risk as a result of 

behavior or increased sensitivity are also identified. 

Potential receptors are further characterized according to the degree of potential exposures. In 

accordance with EPA guidance, risk estimates for receptor populations are developed on the basis of 

RME conditions. RME conditions can reasonably be expected to occur under current and future land 

use scenarios, and are defined by conservative exposure parameters. The RME is intended to 

represent a conservative exposure case that is above the average estimated exposure level. The 
' 

. . . . . .  
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Operable Unit 2 baseline risk assessment is based on RME assumptions for each potential receptor 

exposure scenario evaluated. 

The baseline risk assessment also evaluates more typical exposure conditions by utilizing a CT 

analysis for a selected receptor. This CT analysis utilizes mostly average exposure parameters and 

therefore represents a less conservative exposure case than the RME receptor. 

Land use designations and exposure scenarios illustrated in Figure B.2-2 are described in the 

following sections. 

B.2.2.1 Land Use 

Potential exposures to the environmental media noted on Figure B.2-2 are evaluated in the context of 

four land use configurations: (1) current land use assuming DOE ownership with access control, (2) 

current land use assuming DOE ownership without access control, (3) future land use assuming 

federal ownership, and (4) future land use assuming private ownership. These land use configurations 

reflect the current framework for assessing risk at the FEMP. As indicated in the CSM, current 

receptors assuming access controls and without access controls are trespassing youths, and off- 

property residents, on-property groundskeeper, and users of meat and milk products; future receptors 

assuming federal ownership are expanded trespassers, off-property residents, and Great Miami River 

users, and future receptors assuming private ownership are on-property farmers, homebuilders, 

perched groundwater users, and Great Miami River users. 

These receptors differ slightly from what is described in the Risk Assessment Work Plan Addendum 

(DOE 1992a). The Risk Assessment Work Plan Addendum established that, at a minimum, the 

following three land use scenarios should be addressed in operable unit risk assessments: (1) current 

land use with active access controls; (2) current land use without access controls; and (3) future land 

use without access controls. 

In addition to the above land use scenarios, two additional scenarios have been requested by EPA and 

included in previously submitted operable unit risk assessments. These scenarios are: future land use 

with passive access controls (continued federal ownership); and future land use without access 

controls (private ownership), with CT exposure. The future land use with passive access controls 

scenario4 describes a scenario where the government owns the property but does not maintain access 
1i.r : ,  , :  
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control with security personnel or active sensors. A fence is assumed to surround the site and the 

public is assumed to be off-property. The second additional scenario was added in response to new 
a 
. _ _  -- -- gu~d~nce~from_the_EEA-suggesting-that-alI-risk-assessments-provide-an-evaluation~of~th~CT~fih~ -- -- 

risk range. The recent guidance (EPA 1992c and EPA 1992d) suggests adding a set of risk 

descriptors for the CT of the risk range at all Superfund sites, using the best information available to 

describe the average situation. All other exposure scenarios in this risk assessment are based on RME 

input parameters. 

For this risk assessment, land use assumptions and receptors were selected to ensure: 1) they are 

consistent with the Risk Assessment Work Plan Addendum (DOE 1992a) where still applicable; 2) 

they allow adequate quantification of risk for every contaminated, or potentially contaminated, 

medium within each subunit; and 3) they are consistent with FEMP risk assessment guidelines for 

exposure scenarios. Table B.2-1 summarizes land use and receptor designations outlined in the Risk 

Assessment Work Plan Addendum (DOE 1992a) and compares them to equivalent receptors from the 

previously submitted Operable Unit 2 risk assessment, as well as receptors identified in this risk 

assessment. This table illustrates that even though the descriptions of land use and exposure scenarios 

have undergone changes in terminology the important potential exposures are consistently evaluated. a 
B.2.2.2 ExDosure Scenarios 

Table B.2-2 summarizes land use and receptor designations utilized to quantify risk in this baseline 

risk assessment. The scenarios described in Table B.2-2 are those listed in the far right column of 

Table B.2-1. 

B.2.2.2.1 Current Exposure Scenarios 

Under current land use assumptions, the FEMP is assumed to remain as it currently exists. 

addition, no remedial action is assumed to have been taken beyond that already accomplished. 

Existing current land use at and in the vicinity of Operable Unit 2 indicates that receptors most 

In 

ikely 

to be exposed to constituents on and migrating from Operable Unit 2 waste areas are trespassers who 

may routinely bypass existing controls and enter the site; off-property farm families who may live in, 

the vicinity of the FEMP property; on-property groundskeeper conducting general maintenance 

activities not covered under FEMP healthhafety and radiation programs, and users of meat and milk 

products from livestock grazing on the property if access controls are lost. As summarized in the 

CSM (Figure B.2-2) and on Table B.2-2, current land use receptors include: 

{"":,,. 
?, , 8 ,  ?.: t: 
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I w 

OU-specific 

soil 
air 
surface waterlsediment 
sediment in Paddy’s 
Run 

soil 
air 

Land Use’ 
nolvisitors to OU2 not 
anticipated; incidental exposures 
to contaminated media evaluated 
in other scenarios 

yeslincidental exposures NE 
possible 

yeslexposures to sediment trespassing child 
evaluated with trespasser 
scenario 
yeslrepresents RME scenario off-property farmer 
for current land use 

hrrent/Access 
:ontrols 
Assumes current 
and use of FEMP 
roperty will 
:ontinue under DOE 
iwnersbip) 

RAWPA Receptor 
(June 1992)’ 

‘isitor 
regular visitor to FEMP 
r OU) 

’respasser (remaining 
,ear fence or property 
ine) 
Jxploring child (aged 6- 
7) 

Iff-property farmer (at 
iroperty boundary) 

In-property grazing 

iroundskeper 

TABLE B.2-1 

EXPOSURE SCENARIOS CONSIDERED 
AND SELECTED FOR EVALUATION 

In Current OU2 Risk 
Contacted I Assessment?/Reason I OUZ Risk Assessment 

home-grown produce 
beeflmilk from 
livestock grazing off 
FEMP property 
beeflmilk from 
livestock grazing on 
FEMP property 

soil 
sediment 
air 

nolequivalent exposures 
evaluated with future land use, 
without federal ownership, on- 
property farmer scenario and 
with currentlno access controls 
yeslassumes exposure to on- 
property maintenance worker 
not covered by FEMP health 8~ 
safety and radiiological program 

NE’ 

NE 

NE 

Current 
OU2 Risk Assessment 

NE 

:urrent trespassing youth 

ament  trespassing youth 

current off-property farmer 
(adult and child), livestock 
grazing off-property 

NE 

current on-property 
groundskeeper 



a 

RAWPA Receptor 
(June 1992)’ 

Visitor (regular visitor to 
FEMP or OU) 
Trespasser (moving 
throughout property) 

Exploring child (aged 6- 
17) 

Off-property farmer (at 
property boundary) 

On-property grazing 

On-property building user 

‘ a  I 

Potentially 
Contaminated Media 

Contacted 
OU-specific 

soil 
air * 

surface waterhedimen! 
soil 

air 

soil 
air 
homegrown produce 
beef/milk from 
livestock grazing on 
FEMP property 
beef/mik from 
livestock grazing on 
FEMP property 
soiYwaste 

TABLE B.2-1 
(Continued) 

Quantified In Current OU2 Risk 
Assessment?/Reason 

no/visitors to OU2 not 
anticipated 
yes/incidental exposures 
possible 

yes/exposures evaluated with 
current trespassing youth 
scenario 
yesmut assuming livestock 
grazing on-property 

yedon-subunit grazing is 
possible 

Land Use’ 

:urrentINo Access 
:ontrols (Assumes 
:nvironmental 
estoration of the 
roperty has ceased 
nd present access 
estrictions are 
liscontinued) 

Previous 
OU2 Risk Assessment 

NE 

NE 

playing child 

off-property resident farmer 

NE user of meat and 
products 

I Hunter 

milk 

air 

animal products from 
wild animals currently 
on FEMP property 

See footnotes at end of table 

I;EH\CRl12RI\TI~~~l’P-D\TAl~.2-I\Rbruary 7, IY91?:2?pm 

I OU2 ReceDtor I 

no/no buildings within OU2 
nohunting exposures unlikely; 
equivalent exposures to 
potentially contaminated media 
evaluated with trespasser and 
farmer scenarios 

NE 
NE 

I 

Current 
OU2 Risk 4ssessment 

NE 

current trespassing youth 
I 
I 

I 
current trespassing youth 

I 

I 
future off-property farmer 
(adult and child),l livestock 
grazing on-property 

I 

I 



TABLE B.2-I 
(Continued) 

_ _ _ _ _ _ _ ~  

.Potentially 
Contaminated Media 

Contacted 
Current 

OU2 Risk Assessment 
Previous 

OU2 Risk Assessment 

esident farm family 

2uantified In Current OU2 Risk 
Assessment?lReason 

reslrepresents worst case 
cenario' for future on-property 
:xposures 

RAWPA Receptor 
(June 1992)' 

Resident farm family 

Land Use' 
future on-property farmer 
(adult and child), livestock 
grazing on-property. 
groundwater obtained on- 
property 

'uture (assumes 
:asonable future 
ind uses of the 
roperty; no access 
ontrols) 

soil 
air . 

groundwater 
(Great Miami aquifer) 
homegrown produce 
beef/milk from 
livestock grazing on 
FEMP property 
soil 
air 

JE future home-builder /esle\ralua[es potential risk of 
:xposures to subsurface soil 
leslrepresents RME scenario 
'or future on-property exposures 
:Fernald Risk Assessment 
Policy 93-1, October 19, 1993) 
YeslEPA comment request 
:OU4 FS) 

Construction intruder 

Recreational use? soil 
air 

surface waterhedimen1 

replaced with expanded 
trespasser 

uture trespassing child 
ssuming passive access 
ontrols 

Expanded Trespasse? soil 
air 
surface 
waterkediment 

expanded trespasser 

perched groundwater yeslEPA comment request future user of perched 
groundwater 

User of perched 
groundwate8 
Off-property farme? future off-property farmer 

(adult and child), livestock 
grazing off-property, 
groundwater off-property 

yeslrepresents RME scenario 
for future off-property 
:xposures 

soil 
air 
homegrown produce 
beeflmilk from 
livestock grazing off- 
property 
groundwater (Great 
Miami Aquifer) 

yeslevaluates potential risk to 
recreational user of GMR 

Great Miami River Use? Great Miami River User rlE surface water 
sediment 
fish 

e 
'Identilied in RAWPA (DOE 1YY2a) 
'Not identified in RAWPA (DOE 19Y2a) 
'NE- Not evaluated 



livestock (grazing 
on-propert y) 

ingestion of milk and beef 

I 

I 
I 

TABLE B.2-2 

OPERABLE UNIT 2 BASELINE RISK ASSESSMENT 
GENERIC DESCRIPTION OF EXPOSURE SCENARIOS AND EXPOSURE POINT CONCENTRATIONS I 1 

I 
, 
i 
I 

Exposure Point Concentration i 
Direct Contact 

Medium Current Land Use Route of Exposure Receptor 

Trespassing Youth 
~~ 

Current with 
Access Controls 
and without Access 
Controls (current 
use of FEMP 
continues. DOE 
ownership) 

soil incidental ingestion 
dermal contact 
external radiation 

i surface soil or material within subunit 

air inhalation particulates, 
volatiles, and 
gases 

incidental ingestion 
dermal contact 

maximum estimated on-site current concentration d e h e d  from 
air modeling l 

I surface water within subunit I surface water 

sediment incidental ingestion 
dermal contact 
external radiation 

sediment within subunit 

Off-Property Resident 
Farmer (adult and 
child), livestock grazing 
off-propert y 

air inhalation particulates, 
volatiles, and 
gases 

maximum estimated off-site current concentrations dkrived from 
air modeling I 

I 

maximum estimated off-site current concentrations dkrived from 
air modeling 

maximum estimated off-site current concentrations dkrived from 
air modeling 

maximum estimated on-site current concentration de/i 

I 

I 

I 

air modeling i ved from 

plants ingestion fruits and 
(homegrown vegetables 
produce) 

livestock (grazing ingestion milk 
off-propert y) I beef 

Groundskeeper air inhalation particulates, 
volatiles and 
gases 

soil incidental ingestion, dermal 
contact. external radiation 

i 
I 

maximum estimated on-site current concentrations derived I 

air modeling I 

surface soil or material within subunit 

from User of Meat and Milk 
Products 
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Future Land Use 
_ _ _ ~  

air 

plants (homegrown 
produce) 

livestock (grazing at 
property boundary) 

2ederal Ownership 
includes exposure 
'outes that require 
levelopment time) 

inhalation particulates, 
volatiles, and 
gases 

ingestion fruits and 
vegetables 

ingestion milk and beef 

Without Federal 
Ownership 
(includes exposure 
routes that require 
development time) 

~ 

soil 

surface water 

sediment 

, 
air 

plants (homegrown 
produce) 

Receptor 

incidental ingestion 
dermal contact 
external radiation 

incidential 
ingestion 
dermal contact 

ingestion 
dermal contact 
external radiation 

inhalation particulates, 
volatiles, 
gases, and 
indoor radon 
radon 

ingestion fruits and 
vegetables 

Future Off-Property 
Farmer (adult and child), 
grazing off-property, 
groundwater off-property 

Expanded Trespasser 
(adult and youth) 

Puture On-Property 
Resident Farmer (adult , 

and child), livestock 
grazing on-property , 
groundwater on 
property; will include 
RME and CT estimates 

TABLE B.2-2 
(Continued) 

I Route of Exposure 
Direct Contact 

Medium 

~~ 

groundwater ingestion 
dermal contact 
inhalation of volatiles released 
during household use 

air inhalation particuiates, 
volatiles, and 
gases 
radon 

ExDosure'Point Concentration 

maximum estimated off-site future concentrations derived 
from air modeling 

maximum estimated off-site future concentrations derived 
from air modeling and groundwater modeling 

maximum estimated off-site future concentrations derived 
from air modeling and groundwater modeling 

modelled groundwater concentrations at fenceline when. 
concentration is greatest 

maximum estimated on-site air concentrations derived from 
air modeling 

surface soil within subunit 

surface water within subunit 

sediment within subunit 

maximum estimated on-site future concentrations derived 
from air modeling; radon estimated from soil radium 
concentrations 

maximum estimated on-site future concentrations derived 
from air modeling 
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Future Land Use 

groundwater 

Without Federal 
Ownership 
(includes exposure 
routes that require 
development time) 
(Continued) 

ingestion 
dermal contact 
inhalation 

Without Federal 
Ownership 
[includes exposure 
routes that require 
development time) 

waste 
materialhubsurface 
soil 

air 

perched groundwater 
directly underlying 
subunit 

Receptor 

external radiation 
incidental ingestion 
dermal contact 

inhalation particulates, 
volatiles, and 
gases 

ingestion 
dermal contact 
inhalation of volatiles released 
during household use 

Future On-Property 
Resident Farmer (adult 
and child), livestock 
grazing on-property , 
groundwater on 
property; will include 
RME and CT estimates 
(Continued) 

surface water 

sediment 

fish 

Future Homebuilder (per 
OU1) 

ingestion 
dermal contact 

ingestion 
dermal contact 
external radiation 

ingestion 

Future Perched 
Groundwater User 

Great Miami River User 

TABLE B.2-2 
(Continued) 

I Route of Exposure 
Direct Contact 

Medium 
~~ ~~~ 

livestock (grazing on ingestion milk and beef 1 property 1 

soil incidental ingestion 
dermal contact 
external radiation 

I 

I 

I 

Exposure Point Concentration I 

maximum estimated on-site future concentrations derived 
from air modeling and groundwater modeling ?f Great 
Miami aquifer I 
groundwater concentration in Great Miami aqdifer 

I underlying subunit at time when concentration is greatest 
I 

surface soil within subunit 
I 

I 
~ ~~ ~~ 

subsurface soil within subunit I 

i 
air concentrations at construction site based on modeling 

i 
current groundwater concentration in perched groundwater 
directly underlying subunit I 

i 
I 

estimated concentrations in Great Miami River I 

estimated concentrations in Great Miami River 1 
1 
I 

estimated fish concentrations in Great Miami River 
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Off-Property Resident Farmer (Adult and Child) - This exposure scenario assumes that a 
farm family lives immediately adjacent to the FEMP property boundary. Exposure routes 
include: 

- Inhalation of fugitive dust, VOCs, and gases. 
- Consumption of farm-product foodstuffs including vegetables, meat, and milk. 

Trespassing Youth (7-18 years) - This exposure scenario considers the risk incurred by a 
trespassing youth who wanders freely over the site. Exposure routes include: 

- Inhalation of fugitive dust, VOCs, and gases. 
- Incidental ingestion of, direct radiation exposure from, and dermal contact with 

- Incidental ingestion of and dermal contact with surface water. 
- Incidental ingestion of and dermal contact with contaminated sediment. 

' 

contaminated soils. 

On-Property Groundskeeper - This exposure scenario considers the risks associated with the 
on-site maintenance receptor. , Exposure pathways include: 

- Inhalation of fugitive dust, VOCs, and gases 
- Incidental ingestion of dermal contact with, and direct radiation exposure from 

contaminated soil. 

Current land use without access controls include the following receptors: 

3 

4 

5 

6 

7 

n 

9 

10 

11 

12 

13 

14 

15 

16 

17 

in 

19 

20 

21 

22 

23 

Off-Property Resident Farmer (Adult and Child) - This exposure scenario assumes that a 
farm family lives immediately adjacent to the FEMP property boundary. Exposure routes 
include : 

- Inhalation of fugitive dust, VOCs, and gases. 
- Consumption of farm-product foodstuffs including vegetables, meat, and milk. 

Trespassing Youth (7-18 years) - This exposure scenario considers the risk incurred by a 
trespassing youth who wanders freely over the site. Exposure routes include: 

- Inhalation of fugitive dust, VOCs, and gases. 
- Incidental ingestion of, direct radiation exposure from, and dermal contact with 

- Incidental ingestion of and dermal contact with surface water. 
- Incidental ingestion of and dermal contact with contaminated sediment. 

contaminated soils. 

User of Meat and Milk Product from Livestock grazing on the site. This exposure scenario 
considers the risks associated with off-property use of animal products produced by cattle 
currently grazing on Operable Unit 2. Exposure pathways include: 

26 

27 
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29 

30 

31 

32 

33 
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- Ingestion of beef and milk. 

4 Y  
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The current land use configuration used in this risk assessment reflects the physical state of Operable i 

Unit 2 as it exists today. Exposures assuming current land use are based on the following 2 

The Active Flyash Pile and Lime Sludge Ponds remain on site, untreated, uncovered, and 
vegetated as they are currently 

Existing DOE access restrictions remain 

No additional removal actions are taken 

Mobility of groundwater throughout the site is unaltered 

Pathways of surface water runoff are unaltered 

Vegetative cover remains unchanged 

The effects of radiological and chemical decay of the source are assumed to be minimal. 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

As indicated in Table B.2-1, receptors listed in the Risk Assessment Work Plan Addendum (DOE 20 

1992a) that were not evaluated under current land use for this risk assessment include: 

Visitor - This scenario is intended to evaluate exposures incurred by the activities of a 
regular visitor to the FEMP site who is not covered by a health and safety or radiation 
protection program. An example of this receptor would be a delivery person making regular 
deliveries to a given building on the site. This receptor was not considered applicable since 
no visitor would consistently visit the Operable Unit 2 area. 

On-Property Building User - This scenario considers risks from occupancy of an existing 
building on site by a hypothetical receptor. This receptor was not considered since no 
existing habitable structures exist in Operable Unit 2. 

Hunter - this scenario examines risks due to consumption of animal products from wild 
animals found on the FEMP property. This receptor, as stated in the Risk Assessment Work 
Plan, will be evaluated in the Operable Unit 5 RI report. 

B.2.2.2.2 Future ExDosure Scenarios 

Under future land use assumptions it is assumed that the FEMP site will either be retained by the 

federal government (federal ownership) or will be released for private development (without federal 

ownership). It is assumed that the FEMP site may remain restricted under federal ownership; Hence 

the most appropriate future on-property receptor to evaluate is the expanded trespasser. Potential 

0 exposures to an off-property farm family and recreational user of the Great Miami River were also 

evaluated. It was assumed that the most likely off-site future land use would be for it to remain 
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agricultural. For the Great Miami River user, it was assumed that Operable Unit 2 has potential to 

contaminate the Great Miami River 'dnd Paddys Run. This receptor is evaluated for both federal 

ownership and private ownership. Specific exposure pathways which these receptors may be exposed 

to constituents on, or migrating from Operable Unit 2 source areas are summarized in the CSM and 

listed in Table B.2-2. 

As summarized in the CSM (Figure B.2-2);future land use receptors assuming federal ownership, 

include: 

The Expanded Trespasser - This scenario assumes that access to the area remains restricted 
in the future and that either an adult or child trespasser routinely visit the area and be 
exposed to CPCs. Exposure routes include: 

- Inhalation of fugitive dust, VOCs, and gases. 
- Ingestion of, dermal contact with, and external radiation from, contaminated soil. 
- Incidental ingestion of and dermal contact with surface water. 
- Incidental ingestion and dermal contact with sediment. 
- External radiation from contact with sediment. 

The Off-Property Resident Farmer (Adult and Child) - This scenario assumes that a farm 
family lives immediately adjacent to the FEMP property boundary. Exposure routes. for this 
receptor include those listed for the same receptor assuming current land use, in addition to 
ingestion, dermal contact, and inhalation from groundwater. 

User of the Great Miami River (Adult and Child) - This scenario considers risks to an off- 
property resident who uses the river' for recreation purposes. Exposure routes include: 

- Incidental ingestion of and dermal contact with surface water 
- Incidental ingestion of and dermal contact with sediment. 
- Ingestion of fish. 

If the FEMP property does not remain under the federal ownership, it is assumed that it will be held 

in private ownership and developed for agricultural use. As illustrated in the CSM (Figure B.2-2) 

and summarized in Table B.2-2, future land use receptors, assuming private ownership, include: 

The RME On-Property Resident Farmer Receptor (Adult and Child) - This exposure assumes 
that a farmer resides on the property and conducts agricultural activities. Typical activities 
may include food and feed production, livestock production, and general farm work. 
Exposure routes include: 

Inhalation of fugitive dust, VOCs, and gases. 
Ingestion of groundwater (separate evaluations for groundwater from the Great Miami 
Aquifer and for perched groundwater). 
Dermal contact and inhalation while using groundwater in the home. 
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- Consumption of foodstuff grown on the property, including vegetables, meat, and milk. 
- Incidental ingestion of, external radiation kom, and dermal contact with, soil. 
- Inhalation of indoor radon. 

The CT On-Property Resident Farmer Receptor (Adult) - This exposure assumes that a 
farmer resides on the property and conducts agricultural activities. This exposure is similar 
to the RME on-property resident farmer with modifications of exposure parameter values to 
more closely reflect values typical of the CT of exposure. Exposure routes for this receptor 
include those listed for the RME on-property resident farmer receptor, excluding ingestion of 
perched groundwater trapped within the sand lens. 

The Future Home Builder - This exposure scenario involves exposures to workers building 
residences or other structures within Operable Unit 2. Exposure routes include: . 

- Dermal contact with, ingestion of and external radiation from soil. 
- Inhalation of fugitive dust, VOCs, and gases. 

A Perched Groundwater User - This exposure scenario involves exposures to users of 
perched groundwater within Operable Unit 2. This scenario includes only household use of 
perched groundwater, because the perched groundwater zone w,ould not be sufficient to 
support agricultural user. Exposure routes include: 

- Inhalation and dermal contact while using perched groundwater. 
- Ingestion of perched groundwater. 

User of the Great Miami River (Adult and Child) - This scenario considers risks to an off- 
property resident who uses the river for recreation purposes. Exposure routes include: 

- Incidental ingestion of and dermal contact with surface water. 
- Incidental ingestion of and dermal contact with sediment. 
- Ingestion of,fish. 

The future land use assumptions reflect activities that require development time. It is assumed that 

under continued federal ownership, areas within Operable Unit 2 will remain restricted and that under 

private ownership, the operable unit is developed for residential and agricultural purposes. This land 

use configuration considers both the site's current configuration and the processes that would act on it 

if all maintenance activities were discontinued. Exposures assuming future land use are based on the 

following assumptions: 

The South Field and Solid Waste Landfill may be developed as cropland or pastureland. 

An on-property resident farmer may build a home and live on either the South Field or Solid 
Waste Landfill. These are the reasonably level and stable potential building sites within 
Operable Unit 2. 
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0 Domestic water source for on-property residences will be obtained from locations on the site 
producing the maximum potential exposures to constituents. 

Oft-property receptors will remain the same as under the current land use contiguration. 

Excess surface water runoff tlows to Paddys Run and eventually into the Great Miami River. 

Vegetative cover is consistent with local agricultural practices and ecological succession. 

Under federal ownership, an expanded trespasser moves freely throughout the area. . 

B.2.3 EVALUATION OF DATA AND IDENTIFICATION OF CONSTITUENTS OF POTENTIAL 

CONCERN 

As indicated above, remedial decisions are made for each waste area, or subunit, within Operable 

Unit 2. Consequently, CPCs are identified separately for all relevant environmental media for each 

subunit for use in quantifying risk for that subunit. To ensure a consistent approach for operable unit 

risk assessments, the FEMP has established guidelines for determining CPCs. The selection process 

follows guidance provided by EPA Region V and is generally illustrated in Figure B.2-3. 

The selection process involves tirst a statistical comparison of constituent concentrations with 

background concentrations and then a conservative toxicological screening to identify CPCs. Sources 

of analytical data subjected to this process are described in Section B.2.3.1. Procedures used to 

analyze and validate the data are described in Section B.2.3.2. The statistical process used to 

compare constituent concentrations to background is described in Section B.2.3.4. Procedures used to 

calculate concentration terms for use in that comparison are described in Section B.2.3.5. This 

process is then followed by a toxicological screening process, which is described in Section B.2.3.6. 

Constituents not eliminated by the end of this process are carried completely through the risk 

assessment process. Those CPCs remaining at the end of the risk assessment process become COCs. 

Since radionuclides and chemical carcinogens were expected to contribute the most to estimated risk 

at Operable Unit 2, radionuclides and EPA Class A, B1, or B2 carcinogens were an exception to the 

process. These compounds were selected as CPCs for all media where they were detected regardless 

of whether they were present below background or below screening criteria. 
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The statistical methods used in data evaluation are shown as a process flowchart in Figure B.2-4. The 

rationale used to develop this methodology and the statistical techniques are based on the following 

sources: 

"The Risk Assessment Guidance for Superhnd: Human Health Evaluation Manual, Volume 
I, Part A, Interim Final" (EPA 1989a). 

"Statistical Methods for Evaluating the Attainment of Cleanup Standards, Volume I and 
Volume 3 (Draft)'' (EPA 1989c and 1990a). 

"Statistical Methods for Environmental Pollution Monitoring" (Gilbert 1987). 

"Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities, Interim Final 
Guidance" (EPA 1989d). 

"EPA comments (December 1991 and March 1992) on the statistical methods used in the 
October. 1991 Draft Risk Assessment Work Plan Addendum (Saric 1991 and 1992). 

B.2.3.1 Data Sources 

Below is a discussion of data sources used in this baseline risk assessment. These data sources 

included subunit data generated during on-site field sampling programs and background data generated 

from samples collected 3 to 5 miles away from the FEMP site. 

B.2.3.1.1 Subunit Data 

In accordance with the Risk Assessment Work Plan Addendum, data generated in RUFS field 

sampling programs are given first consideration in risk assessments. These data are the most current 

and most reliable based on RI/FS quality assurance/quality control (QA/QC) practices. 

Operable Unit 2, two RI/FS field sampling programs were completed. The first (Phase I) was 

completed in the Summer 1992 and the second (Phase 11) was completed in Summer 1993. Analytical 

data from both of these efforts are utilized in this risk assessment. Data from the Characterization 

Investigation Study (CIS) and Environmental Survey (ES) investigations were not used for this risk 

assessment, but were used- to guide sampling activities for the RI/FS. 

. 

For 

B.2.3.1.2 Background Data 

The site-specific background data set for soil consisted of a series of soil samples collected 

approximately three to five miles from the FEMP site. Background concentrations in surface and 

subsurface soil were determined based on direct analysis of regional soils at three depths (i.e., 0 to 6 

inches, 36 to 42 inches, and 48 to 54 inches), the assumption of secular equilibrium in the radioactive 

. .  0945 
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decay process, and the recognition that certain organic compounds and radionuclides (Le., 

technetium-99 and the isotopes of .plutonium) do not occur naturally. 

Background concentrations for the glacial overburden unit and the Great Miami Aquifer are based on 

the sample results provided in the FEMP RI/FS document "Characterization of Background Water 

Quality for Streams and Groundwater". Background concentrations in the Great Miami Aquifer are 

from upgradient Wells 2043, 2050, 2056, 2066, and 2383 located off-site from Operable Unit 2. 

Background concentration in the glacial overburden unit are from Wells 1024, 1040, 1059, 1060, and 

1065. These locations are distant from site activities and known sources of contamination. Lithologic 

correlation is highly variable because of the heterogeneity and anisotropy of glacial sediment. Much 

of the glacial overburden at the FEMP consists of a clayey till and discontinuous sand lenses. 

Unsaturated zones within the glacial overburden make a transition to perched lenses .when sandy units 

are encountered, because of porosity changes and semiconfined hydrostatic pressures. Therefore, the 

geochemistry of perched zone groundwater samples may vary from site to site. Background 

concentrations in the overburden unit are listed in Section B.4.0. 

B.2.3.2. Data Validation 

The data validation process is described in Section 2.2.2.4 of this RI report. All of the measured 

constituent concentration data obtained in the RI/FS sampling program for Operable Unit 2 have been 

validated. Data which did not adequately meet the criteria addressed during data validation were , 

rejected. These data were not used in the quantitative baseline risk assessment process according to 

EPA guidance (EPA 1989a). All measured constituent concentration data used in this risk assessment 

was validated to at least ASL C, and 10 percent were validated to ASL D. 

B.2.3.3 Treatment of Non-Detected Results 

Analytical results are presented as "non-detects " whenever chemical concentrations in samples do not 

exceed the detection or quantitation levels for the analytical procedures for those samples. There are 

numerous terms used to describe the detection or quantitation levels (EPA 1989a). SQLs are the most 

relevant quantitation limits for evaluating nondetected chemicals. SQLs take into account sample 

characteristics, sample preparation, and analytical adjustments. Generally, the detection limit (the 

lowest. qmpunt of a chemical that can be "detected" above the normal, random noise of an analytical 

instrument or method) is multiplied by a factor of three to five to obtain the SQL (EPA 1989a). 
+-I ~: I 3  ;. . 
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For radionuclides, the minimum detectable activity (MDA) corresponds mqst directly to the SQL for i 

chemicals. 

specliiFd353Tf-twiEl measurement parameters. These parameters include the sample size, counting 

The MDA is the estimate of the activity level that can be practically achieved under a 2 

time, counting efficiency, self-absorption and decay corrections, chemical yield, and other factors 

involved in determining activity concentrations (EPA 1980). For the purposes of evaluating data in 

. the RI/FS, the term "SQL" will be used for both chemicals and radionuclides. 

Non-detected results (if present in the data set) must be considered with positively detected 

background results for determining the descriptive statistics for background data sets. Although 

EPA's Risk Assessment Guidance for SuDerhnd Part A. Human Health Evaluation Manual allows for 

best professional judgement in determining the most appropriate assignment of values for non-detected 

results (EPA 1989a), EPA Region V has requested that a value of one-half the SQL be assigned for 

each non-detected result. Therefore, statistical treatment of background data for risk assessments will 

conform with the methodology requested by EPA Region V. 

A value of the SQL was sought for each non-detected result. If SQLs were not obtainable for 

chemical analytical results, the contact required quantation limit (CRQL) was used as the value of the 

SQL. The uncertainty introduced by this assumption was evaluated, since the CRQL may have 

0 
overestimated or underestimated the actual SQL (EPA 1989a). 

B.2.3.4 Evaluation of Background 

B.2.3.4.1 Determination of Background Distribution 

Each background data set was evaluated to determine the probability distribution (normal, lognormal, 

or undefined) that best describes the data set. Two methods were used to determine the distribution 

type. 

The first method employed to determine the appropriate distribution. The Kolmogorov-Smirnov test 

with Lilliefors adjustment (Lilliefor 1967). This method is recommended in EPA's Statistical 

Analvsis of Ground Water Monitoring Data at RCRA Facilities. The test was performed on the 

untransformed data to test the normality assumption and on the log-transformed data to test the 

assumption of lognormality. If the test provided sufficient evidence to reject both normality or 

lognormality assumptions then a second method was employed. 
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The second method consists of the construction of a probability plot of the data set. If the plotted 

points tit a straight line reasonably well with no large data gaps, a normal distribution will be 

assumed. If the data do not follow a straight line on the probability plot, the data was log- 

transformed and a new plot is generated. If the log-transformed data reasonably tit a straight line 

then a lognormal distribution was assumed. If a straight line does not tit the plotted points on either 

the normal probability plot or the log-transformed probability plot, then it was assumed that the data 

set is neither normally distributed nor lognormally distributed. -Visual inspection of the probability 

plot is often sufficient to determine whether the plotted points follow a normal or lognormal 

distribution though some experienced professional judgement may be necessary when there are minor 

deviations. The statistical methods employed to determine the concentration terms are robust to 

minor deviations from normality or lognormality and visual inspection of probability plots is often a 

sufficient tool. 

B.2.3.4.2 Tests for Outliers in Backmound Concentration Data 

An outlier is defined as an abnormally high or low data value. Since an outlier can represent a true 

extreme value or can indicate data errors, it is important to evaluate each data value to determine if it 

is an outlier or a true data value that will be included in the data set (Gilbert 1987). 

Visual inspection of the normal and lognormal probability plots of the data set (see Section B.2.3.3.1) 

was performed to determine whether. any data points differ significantly from the remaining data. A 

value that was four to five times greater than the next highest data value is generally viewed with 

suspicion. A value that is an order of magnitude different from the other values can arise by the 

common error of misplacing a decimal (EPA 1989~). Any data points that differed Significantly from 

the remaining data were further evaluated. 

If specific data points stood out as suspected outliers in the background datasets, a quantitative test 

was performed. Since this test, as with most quantitative tests for outliers, assumes an approximate 

normal distribution, attempts were made to transform datasets that are not normally distributed to 

approximate a normal distribution before the test is performed. 

The method used for identifying outliers consisted of the following steps: 

1. Calculate the mean, X, and the standard deviation, s, of the data including all 
measurements. 
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2. Compute the' statistic, T,,, given by 
- 

xn .- x 
T,, = - 

S 

FEMP-OU02-4 DRAFT 
February 18, 1994 

(B.2-I) 

for each value suspected of being on outlier. 

3. Compare the statistic T,, to the critical value for the given sample size, n, from Table 4-2 
in the Risk Assessment Work Plan Addendum (1992a). 

4. If the statistic T, for the suspected value exceeds the critical value from Table 4-2 in the 
Risk Assessment Work Plan Addendum (1992a), this is evidence that the suspected value, 
q, is a statistical outlier. 

Since the presence of outliers can severely affect the determination of descriptive statistics and 

statistical comparisons, any potential or suspect outliers in the background data sets will be 

investigated. The investigation included, if possible, a review of the raw data associated with the 

determination of the background concentration value. 

During the determination of background concentration values, nine values failed the outliers test and 

were removed from the groundwater data before determination of the concentration terms because 

they were highly suspect and assumed to be true outliers. The values were: 

Calcium: 1.03 J and 1.3 J, UCL = 100.7 

Chromium: 0.56 J, UCL = 0.01 

Magnesium: 0.5 J and 0.581, UCL = 28.3 

Nickel: 0.78 J, UCL = 0.012 

Potassium: 13.4 and 13.5, UCL = 2.004 

Selenium: 0.06 UJ, UCL = 0.002 

("J" indicates an estimated value below the method detection limit, "UJ" indicates that the value was 

below an estimated detection limit of the value shown.) 
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8.2.3.5 Identification of Constituents of Potential Concern (CPCs) 

B.2.3.5.1 Comuarison to Background 

The tirst step in selecting CPCs is to compare the concentration term to background concentrations. 

To conduct the comparison between the site-related measurements and the background data for a 

constituent, two tests were used in sequence: (1) a "location" test (Student's t-test or Wilcoxon Rank 

Sum test) and (2) followed by the "95th Percentile Test" (see below for details). If either of the test 

results rejects the null hypothesis that the site data is equal to background (Le., the distribution of 

measurements at the site appears to be shifted to the right (to higher measurements) of the backgrounc 

distribution), the constituent is considered to be a possible CPC and is submitted to toxicological 

screening. The constituent is not included as a possible CPC only if both test results indicate that 

there was not a "significant difference" between the two distributions. For cases where the location 

tests could not be performed due to small sample sizes or large portion of nondetects and the 95th 

Percentile Test suggests that the site-related data are not different from the background data, 

professional judgement by risk assessors was used to make the final determination. 

The "location" test caq be either the t-test, a parametric statistical method, or the Wilcoxon Rank Sun 
(WRS) test (or the Mann-Whitney U-test, a direct corollary to the WRS) which is the counterpart of 

the t-test in a nonparametric approach. The t-test was used to compare the mean of the site-related 

data with the mean of the background data. The WRS test compares two distributions of rank 

ordered data (equivalent proportions of ranks would indicate similar distributions). The criteria for 

conducting the t-test are presented in Figure B.2-4. For cases in which the t-test cannot be applied to 

the data, the WRS test was conducted. 

The 95th Percentile Test determines if any sample measurements for a given constituent exceed the 

upper 95th percentile for the background distribution. If so, the test indicates that the data contains ai 

least one relatively high concentration and the constituent should be considered as a CPC. The 95th 

percentile for the background distribution can be computed as follows: 

For backeround data with a normal distribution: 

Pg5 = R +' q . 9 5  * s (B .2-2) 33 



0 where: 

2 = sample arithmetic mean 

s = sample standard deviation 

2 0 , ~ ~  = 1.645 

For background data with a lognormal distribution: 

p95 = exp (7 + zo.95 * sy) 

where: 

7 = sample arithmetic mean of the log-transformed data 

(y = Inx; 7 = Cyh)  

s, = sample standard deviation of the log-transformed data 

2 0 . ~ ~  = 1.645 

Undetermined Distribution 
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non-parametric method was used to estimate the concentration term. Because of the uncertainty of an 
undefined distribution the non-parametric 95th percentile concentration was used as the concentration 
term. The initial step in this procedure is to order the data such that 

XI I 3 I ... I xi (B.2-4) 
.- 

where -30 

xj, j-l lo = sample concontrations 
i = the number of background samples 

The 95th percentile concentration is then determined to be 

'k 

such that 

k 2 i x 0.95 (i = number of samples) 

e 
,. . I  .. 
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I Because organic chemicals, some tission product radionuclides, and activation product radionuclides 

are not naturally occurring at measurable levels, background concentrations are assumed to be zero. 

Consequently, if these organic chemicals, tission products, or activation products are selected as 

CPCs, they are not based on comparison to background. 

All compounds determined to be present above background concentrations were considered to be 

CPCS and were then subjected to toxicological screening: 

B.2.3.6 Determination of Concentration Term 

The subunit concentration term is assumed to be the 95 percent UCL of the mean. If the distribution , 

for an analyte was determined to be either normal or 'lognormal the appropriate equation was used to 

calculate the 95 percent UCL. The UCL equations for both a normal distribution and lognormal 

distribution are presented below. 

The UCL for a normal distribution: 

I . where 

n = number of samples 
x = sample mean concentration 

s = sample standard deviation 

- 
$.95 .n -1) = percentage point from the t distribution 

n 

The UCL for a lognormal distribution: 

(B .2-5) 
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where 

n = number of samples 
y = sample mean of the log-transformed data 

H(,9s) = quantiles obtained from tables provided by Land(1975) 
S ,  = sample standard deviation of the log-transformed data 

- 

r n 

1 

2 

3 

J 
= J (yi-9* 

i-I  

Undetermined Distribution 

If the distribution of the subunit data could not be adequately determined, a conservative 

non-parametric method was used to estimate the concentration term. Because of the uncertainty of an 7 

undefined distribution the non-parametric 95th percentile concentration was used as the concentration x 

term. ' The initial step in this procedure is to order the data such that 9 

where 

x, I % I ... I xi 

'j. ( j-1 to i ) = sample concontrations 
i = the number of, background samples 

The 95th percentile concentration is then determined to be 

such that 

k 1 i x 0.95 (i = number of samples) 

(B .2-7) 

10 

I1 

12 

13 

14 

B.2.3.7 Toxicological Screening 1s 

After statistical comparisons to background were made, detected compounds which have been shown 

to exceed background were subjected to toxicological screening to exclude constituents that are 

16 

17 

unlikely to have 'a human health risk at the levels detected. The following process, which has ia 

recently been approved by EPA for use at this site, was used: 19 

20 

0054 
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Contaminant concentration frequency of.detection, persistence, and distribution among 
media were evaluated. If a constituent was identitied in one medium but not found in any 
other media or was found at unusually high (unrealistic) concentrations, elimination was 
considered unless additional evaluation required it be included as a CPC. 

Essential micronutrients and macronutrients that were non-toxic at the levels identitied 
(e.g., Na, K, Mg, Ca, Fe, Zn, Mg, Se, etc.) were deleted. 

Nonspecitic classes of chemical compounds (e.g., total organic carbon, [TOC], total 
petroleum hydrocarbons [TPH], polynuclear aromatic hydrocarbons [PAH], chlorinated 
hydrocarbons [CHI, etc.) were removed. 

Compounds known to be derived from off-site sources (e.g., off-site factory discharges, 
auto exhausts, various herbicides, insecticides, etc.) were deleted unless their contribution 
to site risk was potentially significant (e.g., 2, 3, 7; 8-TCDD). 

Compounds that were ubiquitous in nature and considered to be nontoxic (e.g., AI, Si, Cl) 
were removed. Concentrations of inorganics were compared with background levels to 
determine whether they were present on site at elevated concentrations. 

Compounds known to degrade to non-toxic products due to physical, biological, chemical 
activities (e.g., photolysis, biodegradation, pump and treat, etc.) or that may have been 
produced by chemical synthesis during analysis (Aldolcondensation) were removed if no 
other requirements for inclusion exist. 

Compounds whose potential for toxicity was low (> 5 g/kg body weight) and whose point 
source concentrations was less than 1 ppm were deleted.. 

The list of contaminants (remaining and removed) was compared with values derived from 
the EPA Region 111 screening document associated with risk levels of 1 x IO7 or Hazard 
Indices (HIS) of 0.1. 

The list of chemicals removed was reviewed to identify those whose toxic effects were 
exerted upon a common target organ, or have synergistic or additive effects. Toxicity, 
concentration, and any additive/synergistic effects due to contaminant exposure were 
examined, as well as structure-activity relationships or other chemical similarities. The 
possible contribution to site risk was assessed to determine whether a compound should be 
returned to the CPC list. ’ 

Class A/B carcinogens are included as CPCs 

All radionuclides are included as CPCs. 

Radiological and chemical constituents that were not eliminated based on toxicological screening are 

retained as CPC and subjected to quantitative risk assessment. 
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B.2.3.8 Results of Selectine CPCs 

CPCs were selected for every environmental medii that human receptors may contact for each 

Operable Unit 2 subunit. CPCs identitied for environmental media impacted by each waste subunit 

are presented in each subunit description in Section B.3 .0  and summarized in Section B.4.0.  

B.2.4 EXPOSURE ASSESSMENT 

The exposure assessment' is the determination of the magnitude of contact that a potential receptor 

may have with site-related CPC. The general procedure for conducting an exposure assessment 

involves the following three steps: 1) characterization of the physical setting, 2) identification of 

exposure pathways, and 3) quantification of exposure. 

In the first step, the general physical characteristics of the site and characteristics of potential receptor 

populations are described. This information was presented in Section B.2.1.  In the second step, the 

predominant constituent migration and exposure pathways are identified. Pathways are identitied on 

the basis of the source characteristics; known and potential releases; environmental fate of chemical 

and radioactive constituents; and locations and activities of potentially exposed populations. Section 

B.2.2 summarizes this information for Operable Unit 2. 

The third step, quantification of exposures, involves calculation of estimated intake of contaminants, 

in mg/kgday for chemicals and pCi for radionuclides, for each identified receptor. This information 

is summarized in this section. 

To estimate intake, exposure point concentrations are combined with relevant exposure parameters for 

each receptor, each environmental medium, and each route of exposure. Receptors, environmental 

media, and routes of exposure for which intake is quantitied in this risk assessment is summarized in 

Table B.2-2. Derivation of exposure point concentrations are described in Section B.2.4.1,  and 

intake equations are described in Section B.2.4.2.  

B.2.4.1 ExDosure Point Concentrations 

The exposure point concentration is the concentration of a constituent in an environmental medium 

that may be contacted by a real or hypothetical receptor. It is used in combination with other 

exposure parameters in intake equations to quantify the actual intake (in mglkg-day for chemicals and 

B-2-33 0056 .*% -7 .i 
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pCi for radionuclides) that a receptor may receive via a specific pathway (e.g., soil, groundwater, 

etc.) and route of exposure (e.g., ingestion, inhalation, dermal contact). 

Exposure point concentrations for Operable Unit 2 are determined in different ways depending on 

whether exposures are assumed to be current or future, and the environmental medium of interest. 

To be consistent with the concept of the RME scenario, an estimate of the highest exposure that can 

reasonably be expected to occur requires a reasonable maximum estimate of the concentration of each 

constituent in each exposure medium. Because of the uncertainty associated with any estimate of 

exposure concentrations, the 95 percent UCL on the arithmetic mean for either a normal or lognormal 

distribution is the recommended statistic (concentration value) to be constructed from measured 

constituent concentration data and used in risk assessments (EPA 1992~). 

B.2.4.1.1 Exuosure Point Concentrations for Soil 

Exposure point concentrations for direct contact surface soil exposure pathways, under both current 

and future land use assumptions, are the UCLs determined from surface soil data using the process 

described in the FEMP guidelines and Section B.2.3 for identifying CPCs. 

B.2.4.1.2 Exuosure Point Concentrations for Groundwater 

Current exposures to groundwater at the FEMP will be addressed as part of the Operable Unit 5 RI. 

Exposure to potential future concentrations of contaminants in groundwater from each operable unit 

are addressed during each operable unit RI baseline risk assessment. Future exposure point 

concentrations for groundwater are determined from the results of geochemical and groundwater 

transport modeling, as illustrated schematically in Figure B.2-5 and as described in detail in 

Section 5.0 of this RI report. For assessment of exposures to constituents migrating from the South 

Field and Inactive Flyash Pile to groundwater, a single source term was derived from soil data of 

both subunits. For assessment of exposures to contaminants migrating from the Active Flyash Pile, 

Solid Waste Landfill, and Lime Sludge Ponds, independent source terms were derived. 

Potential constituent concentrations in leachate seeping from the waste area and from the underlying 

soils were modeled with the geochemical model described in Section 5.0 and Appendix A of this RI 

report. Leachate concentrations were then modeled through the vadose zone to the regional aquifer to 

yield the calculated future concentrations in the aquifer directly underlying the waste area. As 

illustrated in Figure B.2-5, CPC soil source concentrations are used in predictive modeling based 
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upon potential leaching of CPCs from soil. CPCs estimated to be present in leachate which are not 

screened out (i.e., which are present in leachate at levels exceeding a level associated with an 

acceptable risk/hazard level) are krther subjected to vadose zone transport modeling to predict which 

CPCs might reach the aquifer/overburden interface in 1000 years or less. Concentrations of 

constituents predicted to reach the aquifer/overburden interface are then compared again to acceptable 

risk levels; and those present at concentrations exceeding acceptable risk levels are carried through the 

quantitative risk assessment. Screening values against which leachate concentrations are compared 

were derived from screening criteria generated by EPA Region I11 using an incremental lifetime 

cancer risk (ILCR) of 1 x l o7  and a HI of 0.1. The screening value for each carcinogen is the 

concentration of the CPC that would yield a lifetime cancer risk of 1 x lo7 if the leachate were 

ingested at a rate of 2 L/day for 70 years. For non-carcinogens, the screening level is the 

concentration reaching the regional aquifer that would yield an intake resulting in a hazard index of 

0.1. These levels ensure that any chemical that could contribute significantly to the calculated risk 

will be retained and modeled. The remaining CPCs not screened any further by the aquifer transport 

modeling, are described below. The approach of screening CPCs that are conservatively estimated to 

reach the aquifer provides the necessary and sufficient confidence that risks are not being overlooked 

while optimizing against the resource and computer requirements of running a three-dimensional 

groundwater transport code. 

Off-property concentrations of CPCs in groundwater are calculated using the regional aquifer model, 

SWIFT I11 (Geotrans 1987). CPCs retained after leachate/vadose zone modeling were modeled using 

SWIFT 111. The maximum calculated concentrations in the aquifer on site and at the fenceline were 

used for exposure point concentrations for on-site and off-site future groundwater exposures, 

respectively. Details of the model and parameters used to calculate future aquifer concentrations are 

presented in Section 5.0 and Appendix A of this RI report. The locations of calculated maximum off- 

site concentrations of constituents transported from the waste areas of Operable Unit 2 via 

groundwater also are shown in Section 5.0 and Appendix A of this RI report. 

B.2.4.1.3 ExDosure Point Concentrations for Surface Water and Sediment 

Like groundwater, exposures to current concentrations in surface water and sediment outside the 

boundaryo#3Operable Unit 2 waste areas are to be addressed in the Operable Unit 5 RI. Current ' 

exposures to surface water and sediment within each subunit were estimated where applicable using 

the UCL concentrations for each CPC. For future exposures to surface water in Paddys Run and the 
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Great Miami River, fate and transport modeling was used to determine exposure point concentrations. 

Surface water CPCs included all CPCs selected for surface soil within each subunit. The Moditied 

Universal Soil Loss Equation (MUSLE), a commonly used soil loading model (EPA 1988c), was used 

to determine if soil runoff, and hence sorbed constituent runoff, would contribute significantly to 

constituent concentrations in Paddys Run and consequently in the Great Miami River. The source 

term for this model is the 95 percent UCL surface soil concentrations. The model and modeling 

results are presented in Section 5.0 and Appendix A of this RI report. 

0 

B.2.4.1.4 Exuosure Point Concentrations for Air 

Airborne concentrations of constituents from the individual waste areas of Operable Unit 2 have been 

modeled for both current and future conditions at on-subunit, on-site, and off-site locations. The 

model used assumed mass loading (fugitive dust emissions) of surface soil to the air from each waste 

area and subsequent transport and dispersion of constituents. The model and parameters for air 

dispersion are described in Section 5.0 and Appendix A of this RI report. Figure B.2-6 illustrates 

that the initial source term for air modeling is the 95 percent UCL soil concentration (surface soil 

except homebuilder scenario that uses subsurface). The results of air model provide the highest 

_.”- 

0 . annual average air concentrations and deposition rates at each of the specified locations (on-subunit, 

on-property, off-property). This allows for calculation of exposures to constituents being released to 

air and exposures resulting from ingestion of vegetation on which air particles are deposited. 

B.2.4.1.5 Radon Exposure Point Concentrations 

Exposure point concentrations for estimating risk to receptors due to radon-222 inhalation were 

estimated using the RAECOM model algorithms developed for the NRC *(NRC 1984) which converts 

radium-226 concentrations (in pCi/g) to radon-222 fluxes (in pCi/s-m2). The basic equations are 

presented in the Risk Assessment Work Plan Addendum. Total emissions of radon-222 were 

calculated for surface and subsurface soil in each subunit from the radium-226 concentrations in 

contaminated soil or waste within that subunit. 

B.2.4.2 Intake Equations 

The equations and parameter values used in estimating intake are summarized in this section. 

Table B.2-3 presents the parameter values used in these equations to estimate potential exposures for 

current land use receptors. Table B.2-4 presents the parameter values used in these equations to 

0060 
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TABLE B.2-3 

.............. PARAMETERS USED TO ESTIMATE POTENTIAL EXPOSURES 
FOR CURRENT LAND. USE RECEPTORS 

........... .......................... 
Pathway.Parimeters Age 7-18. F a k e r  Adult Resident-Child Products Groundskeeper 

All Pathways (unless otherwise noted) 
EF (d/yr) 52' 350" 350" 350a 3 9  
ED (yr) 1 2d 70a 6a 70a 25S7e 
AT-Noncancer (d)g 43 809 255508 2 1908 255509 91258 
AT-Cancer (d)h 25550a 25550a 25550a 2555@ 25550a 

ET (hr/d) 
C, (mg/m? (pCi/m3) csvk csv csv NA csv 

IR (mg/d) lOOa NA NA NA 100" 
FI (unitless) 0. 19i NA NA NA 1 .o 
C, (mg/kg) @Ci/m3) csv NA NA csv 

Ingestion of Soil 

CF - rads (g/mg) NA NA 1 .OE-03 
CF - chem (kg/mg) NA NA I .OE-06 . 

Ingestion of Sediment 

IR (mg/d) 1 ooa NA NA NA NA 
FI (unitless) 0.06' NA NA NA NA 
C, (mg/kg) (pCi/m') csv NA NA NA NA 
CF - rads (g/mg) 1 .OE-3 NA NA NA NA 
CF - chem (kg/mg) 1 .OE-6 NA NA NA NA 

Dermal Contact with Soil 

c, (mg/kg) csv csv 
CF (kg/mg) 

Dermal Contact with Sediment 
SA (cm3 42001 NA NA NA NA 
AF ( m g / c d  1 .a NA NA NA NA 
ABS (unitless) csv Nx-  NA NA NA 

: :((. 

... >(.. 

........ 

::;:;:i 

.....::si...... .... 

...... 

........ ........ .... 

. See footnotes at end of table . *' . 
$, :-I !, i ; b 
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TABLE B.2-3 
(Continued) 

csv 

ET outdoors (hr/d) sed 1' NA NA NA NA 
3i NA NA NA 8s.e ET outdoors (hr/d) soil 

SH indoors (unitless) NA NA NA NA NA 

CF (yr/hr) 1.14E-4 NA NA NA 1.14 E-4 
SH outdoors (unitless) Oa NA NA NA Oa 

C,, (mg/L) (pCi/L) 
Dermal Contact with Surface Water 

SA (cm') 5130"' NA NA NA NA 
DA (mg/cd-event) csv NA NA NA NA 

Ingestion of Homegrown Fruits and Vegetables 

IR Wd) 
FI (unitless) 
Civ ( m g W  (PCik) 

IR (meat) (g/d) NA 101"P 39P7" 10" NA 
FI (unitless) NA 0.75p 0.75p 0.75p NA 
c, (mg/kg) @Ci/g) NA csv csv csv NA 
CF (kg/g) NA 1 .OE-3 1 .OE-3 1 .OE-03 NA 

Dermal Contact While Bathing 
SA (cm') NA 230001 80001 NA NA 
D& (mg/cm' - event) NA csv csv NA NA 

Inhalation of Volatiles Released from Household Water Use 
I IR (m3/d) NA 159 159 NA NA 

r. --a ,? ,-$ 
I @de' footnotes at end of table 
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aParameter values obtained from the Risk Assessment Work Plan Addendum (DOE 1992a) and revisions per comments received 

the default adult human inhalation rate of 20 m3/day (EPA 1989a. Risk Assessment Guidance for 
s h y ,  and rounding to two significant figures. 

CNA = Not applicable. 

dDOE 1993-Comment Response-SWCR: standard trespass scenario assumes 4 hr/d, 3 d/wk for months June through August=36 
day JJ& 1 d/wk for months April. May, September, and.October= 16 days for a total of 52 d/yr. 

eAssumes the worker is a groundskeeper, who works 8 hourdday, 1 day/week. 35 weekslyear on the ground of Operable Unit 2. 

fAssumes a farmer works outdoors for rs during the 365 days of exposure a year (5.7h/d=2OOh/y/35Od/y). Indoor 
duration is the remaining time in day. 

GCalculated as the product of ED (years ys/year. 

hCalculated as the product of 70 years (assumed lifetime) x 365 dayslyear. 

iAssumed a trespassing child spends 4 of 16 waking hours/day on site; of the 4 hours, 3 hours are exposure from soil and 1 hour 
is exposure from sediment. Fraction of waking hours (16 hrs/day) that are spent on site. 

jEPA 1992f, Dermal Exposure Assessment: Principles and Applications. EPN600/8-91/011B 

kc,, = Chemical-specific value. 

'Assumption. The Superfund Exposure Assessment Manua 
Paddys Run is an intermittent stream not deep enough for'- 

85 pg. 129. recommends 50 mYhr for swimming, but 
Therefore, a slightly lower value seems reasonable. 

mAssumes a wading scenario because Paddys Run is too shallow for swimming, therefore approximately 31 % of total body 
surface for feet, lower legs, hands, and forearms. 

"EPA 1 9 9 0 ~ .  EPN600/8-89/043. Exposure Factor Handbook, FI is from Part 11, pg. 1-10; IR for beef and milk are from pg. 
2-27; IR for drinking water, pg. 2-3; IR for fish, pg. 2-3. 

'EPA 1993c, OSWER Directive 9355.3-20. Region I11 guidance. 

PUSDA 1985, Report No. 85-1, National Food Consumption Food Survey, valu 
i.e.: .35 for fruits and vegetables, .75 for meats, and .75 for milk (as reco 

de a fraction of food produced at home, 
the Exposure Factor Handbook). 

qEPA 1991d RAGS,' Vol. 1, Part B, pg. 20-22. Using the Andelman Model 1990, it is assumed that half the concentration of 
volatile chemicals in water transfer to air. 

%PA 1988.. Derived from an algorithm relating respiratory' rate to body rate, corrected by a factor of 2.11. 

-c ;* ,-. 
1 .  * 
. : ; $ r F : !  
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TABLE B.2-4 

PARAMETERS USED TO ESTIMATE POTENTIAL EXPOSURES 
FOR FUTURE LAND USE RECEPTORS 7 

4- * 
1.. 

-1 ., 
u L CT On-property RME On-property Off-property On-propert y 

Resident Farnier Resident Farmer Resident Farmer Resident Child User of GMR 
* c 

Pathway Parameters Age 1-70 . Age 1-70 Age 1-70 Age 1-6 User of GMR Youth Adult 

All pathways (except where noted) 
EF (day/yr) 275e 350a 350a 350a 4OX 4ox 

BW (kb') 7oa 7oa 7oa 1 5a 43a 7oa 
ED (Y4 9i 7oa 7oa 6a 12: 30' 

AT-Noncancer (day) 3285a 25550a 2555@ 25550a 4380a l09Soa 
AT-Cancer (day) 2555Oa 25550a 2555e 25550a 25550a 2555oa 

Inhalation of Particulates 
0.83' 0.5' NA NA 
5.7f 2a  NA NA 

IR (m3/hr) 0.83' 0.83' 

C, (mg/m3) (pCi/m3) csvm csv csv cvs NA NA 
ET (Wd) 4. 2e 5.7f 

Inhalation of Indoor Radon 
IR (m3/d) 15' 15' NAO 15' NA NA 
c ,  csv CSV NA csv NA NA 

Ingestion of Drinking Water 
IR (L/d) 1 .4e 2O 2O 1 .oo NA NA 
FI (unitless) 1 1 1 1 NA NA 
Cw (pCi/L) (mg/L) csv csv csv c sv NA NA 

Inhalation of Volatiles Released from Household Water Use 
IR (m3/d) 15' 15' 15' 15' NA NA 
K (L/m3) 0.5' 0.5' 0.5' 0 . 9  NA NA 
c w  (mg/L) csv csv csv csv NA NA 

See footnotes at end of table 
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(Continued) 

e- : CT On-property RME On-property Off-property On-property 

::J Pathway Parameters Age 1-70 Age 1-70 Age 1-70 Age 1-6 User of GMR Youth Adult 
Resident Farmer Resident Farmer Resident Farmer Resident Child User of GMR * '1 ,.. . , 

L 

_L' Dermal Contact While Bathing - 
SA (cm2) 20000' 23000' 23000' 8000' NA NA 
DA,,, (mg/cm' - event) csv csv csv csv NA NA - I  

... 
Ingestion of SoiVSediment .. 

IR (mg/d) 122a 180 NA 200 100 100' 

c, (mg/kg) ( P W )  csv csv NA csv csv csv 

. A  

I.. 

F1 (unitless) In  1" NA 1" 0.25 0.25 

CF - rads (g/mg) 1 .OE-3 1.OE-3 NA 1 .OE-3 1 .OE-3 1 .OE-3 
CF - chem (kg/mg) 1 .OE-6 1 .OE-6 NA 1 .OE-6 1 .OE-6 1 .OE-6 

Dermal Contact with Soil/SedimentY 
W 

SA (cm') 5000' 5750' NA 2000' 4200' 5750' 
w ' AF (mg/cmZ) 0.2' 1 .o' NA 1.01 1 .o' 1 .O' 

ABS (unitless) csv csv NA csv csv csv 
c, ( m s W  csv csv NA csv csv csv 
CF (kg/mg) 1 .OE-6 1 .OE-6 NA 1 .OE-6 1 .OE-6 1 .OE-6 

External Radiation Exposure 
ET indoors (hr/d) 19.8e 18.3' NA 22s NA NA 

SH indoors (unitless) 0.5a 0. 5a NA 0.5a 0. 5a 0.5a 
ET outdoors (hr/d) 4.2e 5.7f NA 2g - 4x 4x 

SH outdoors (unitless) Oa Oa NA Oa Oa Oa 
c, @Ci/g) csv csv NA csv csv csv 
CF (yr/hr) 1.14E-4 1.14E-4 NA 1.14E-4 1.14E-4 1.14E-4 
f;l 

a rn 
0 

See footnotes at end of table 
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TABLE B.2-4 
(Continued) 

> )  
t ._ - CT On-property RME On-property Off-property On-propert y 
A*.. Resident Farmer Resident Farmer Resident Farmer Resident Child User of GMR 
Y .  

i - - 
e-:. Pathway Parameters Age 1-70 Age 1-70 Age 1-70 Age 1-6 User of GMR Youth Adult 

Ingestion of Homegrown Fruits and Vegetables 

IR Wd) 7 8e 122' 122' 106' NA NA 
F1 (unitless) 0.5' 0.5' 0.5' 0.5' NA N A  
CF ( W g )  1 .OE-3 1 .OE-3 1 .OE-3 1 .OE-3 NA NA 
Civ (mg/kg) (PCi/g) csv csv csv csv NA NA 

Ingestion of Home Produced Meats 

IR (g/d) loo[.' 1 OO'*' loo'*' 39' NA NA 
F1 (unitless) 0. 5e 0.75' 0.75' 0.75' NA NA 
c,, (mg/kg) (PCik )  csv csv csv csv NA N A  
CF (kgk) 1 .OE-3 1 .OE-3 1 .OE-3 1 .OE-3 NA N A  

Ingestion of Milk 
IR (L/day) 0.16' 0.4°*a 0.4'1~ 0.9°*a NA NA 
FI (unitless) 0.75' 0.75' 0.75' 0.75' 
C, (mg/L) (pCi/L) csv csv csv csv NA NA 

Ingestion of Surface Water 
c,, (mg/L) (PCi/L) NA NA NA NA csv csv 
IR (L/event) NA NA NA NA 0.05' 0.05' 

Dermal Contact with Surface Water 
SA (cm') NA NA NA NA 16550 23000 
DA (mdcm'-event) NA NA NA NA NA NA 

See footnotes at end of table 



AT-Cancer 25550a 25550a 25550a 25550a 

Incidental Ingestion of Soil/Sedirnent 

IR (mg/d) soil NA 480' 100' 100' 

FI (unitless) soil NA 1 .oh 0.125" 0.12Y 

c, (mg/kg) (Pew NA csv csv csv 

F 

VI IR (mg/d) sed NA NA 1 ooi NA 

FI (unitless) sed NA NA 0.12Y NA 

CF - rads (g/mg) NA 1 .OE-3 1 .OE-3 1 .OE-3 
CF - chem (kg/mg) NA 1 .OE-6 1 .OE-6 1 .OE-6 

Dermal Contact with Soil/Sediment 

SA (cm') soil NA 5750' 4200' 5750' 
SA (cm') sed NA NA 4200 NA 
SA (cm2) sed NA NA 4200 NA 

Q AF (mg/cm*) NA 1.01 1 .o' 1.01 
0 ABS (unitless) NA csv csv csv 0 3  co CF (kdn1g) 1 .OE-6 1 .OE-6 NA 1 .OE-6 

TABLE B.2-4 .. #.-1- 

- .-. " l ,  . (Continued) 
. .  .,LJ . ..* 

' $1, 

-* 

Off-property Expanded Expanded 
Resident Child On-propert y Trespasser Trespasser 

Pathway Parameters Age 1-6 Homebuilder Youth Adult 

All pathways (except where noted) 

EF (day/yr) 350a SOw 1 lop 40p 

ED ( Y d  Sa lW 12p 32p 

BW (ks) 1 5a 70a 43a 70a 
AT-Noncancer (day) 2 1 90a 365a 4380a 1 1 680a 

ET (hrlday) 28 low 2p 1P 

See footnotes at end of table 
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TABLE B.2-4 
(Continued) 

Pathway Parameters 

Off-property 
Resident Child 

Age .l-6 

Expanded Expanded 
On-property Trespasser Trespasser 
Homebuilder Youth Adult 

External Radiation Exposure 
~~~~~ 

c, (PCi/g) NA csv csv csv 

ET outdoors (hr/d) NA 5w 2p 2p 

SH outdoors (unitless) NA Oa Oa Oa 

ET indoors (hr/d) NA 5w NA NA 

SH indoors (unitless) NA 0. 5a NA NA 

CF (yr/hr) NA 1.14E-4 1.14E-4 1.14E-4 

Inhalation of Particulates, Vapors, and Gases 

IR (m3/hr) 0.5d 2.5 0.83a 0.83a 
ET (hr/d) 2g 1 ow 2p 1P 

C, (mg/m3) (pCi/m3) csv csv csv csv 

Inhalation of Volatiles Released from Household Water Use 

IR (m3/d) 15’ NA NA NA 

K (i.in13) 0.5’ NA NA NA 

c, ( m m  csv NA NA NA 

Dermal Contact While Bathing 

SA (cm’) 
DA, (nig/cm* - event) 

8000’ 
csv 

~ 

NA 
NA 

NA NA 
NA NA 

Dermal Contact with Surface Water 

SA (cm’) NA NA 5 130‘1 NA 
ET (hdevent) NA NA I .o NA 
DA (mg/crn’-event) NA NA csv NA 

See footnotes at end of table 
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TABLE B.2-4 
(Continued) 

- F.. 8 

. -.* . Off-property Expanded Expanded 
. * *  .-e Resident Child On-propert y Trespasser Trespasser 

.= Pathway Parameters Age 1-6 Homebuilder Youth Adult . .  
I, 

~~ ~~ ~ 

Ingestion of Drinking Water 

IR (L/d) 1 .o NA NA NA 
C, (pCi/L) (nig/L) csv NA NA NA 
FI (unitless) 1' NA NA NA 

Ingestion of Milk 

IR (L/day) 0.9a NA NA NA 
FI (unitless) 0.75' NA NA NA 

Ch (mg/L) (pCi/L) csv NA NA NA 

Ingestion of Home Produced Meats 

IR (g/d) 
FI (unitless) 
Cia (mg/kg) (pCi/g)' 

CF ( W S )  

39' 
0.75' 
csv 

1 .OE-3 

NA 
NA 
NA 
NA 

NA NA 
NA NA 
NA NA 
NA NA . 

Ingestion of Homegrown Fruits and Vegetables 

106' 
0.5' 

csv 
1 .OE-3 

NA 
NA 
NA 
NA 

NA NA 
NA NA 
NA NA 
NA NA 

Incidental Ingestion of Surface Water 

IR (L/event) NA NA 0.035' NA 

C,, (mg/L) (pCi/L) NA NA csv NA 

See footnotes at end of table 
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TABLE B.2-4 
(Continued) 

aParameter values obtained from the RAWPA (DOE 1992a) and revisions per comments received from EPA, unless otherwise noted. 

bNA = Not applicable. 

'Derived by dividing the default adult human inhalation rate of 20 m3/day (EPA 1989a, Risk Assessment Guidance for Superfund) by 24 hours/day, and rounding 
to two significant figures. 

dEPA, 1993c, "Risk-Based Concentration Table, Second Quarter 1993" EPA Region 111, May 10. 

guidance from EPA Region V for the CT scenario (EF = 275 d/yr, hours/day spent indoors and outdoors = 19.8 and 4.2, respectively. (Drinking 
water ingestion rate = 1.4 L/day; vegetable and fruit ingestion = 78 g/d; meat ingestion = 50 g/d; milk ingestion = 0.2 L/d; soil ingestion = 122 mgld; are 
taken from the EPA ,1993, SuDerfund's Standard Default Exnosure Factors for CT and RME, preliminary draft 5/5/93. 

fSpecial guidance from EPA Region V. 8 hrs/d spent outdoors for 250 d/yr = 2000 hrs/d; this value divided by 350 d/yr on site = 5.7 hrs/d spent outdoor% 
18.3 hrs/d spent indoors detemiined by difference. 

gAssunies a small resident child spends 700 hrs/yr outdoors. 

hSpecific guidance fomi EPA Region V (1/6/94 comments on OU4 RI Final Report): Standard trespass scenario assumes 3 d/wk for months June through 
August = 36 days &s 1 d/wk for months April, May September, and October = 16 days for a total. 

iEPA 1991a, Risk Assessment Guidance for Superfund: Vol. I - Human Health Evaluation Manual Supplemental Guidance "Standard Default Exposure Factors", 
Interim Final, OSWER Directive: 9285.6-03. 

kalculated as the product of ED (years) x 365 dayslyear. 

kCalculated as die product of 70 years (assumed lifetime) x 365 daydyear. 

lEPA 1992f, "Dernial Exposure Assessment: Principals and Applications", EPA/600/8-9 1/01 1 B. 

m c ~ ~  = Chemical-specific values, - PC and ABS from Table D.3-14; DR from Table D.3-15. 

"Assumed value based on fraction of day spent on site. 

'EPA 1990c, "Exposure Factor Handbook" EPA/600/8-89/043. Fraction of t h e  homegrown produce is eaten (FI) is from Part 11, page 1-10; IR for beef and 
milk are from page 2-27; IR for drinking water, page 2-3; IR for fish, page 2-3. 
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TABLE B.2-4 
(Continued) 

PAssumes the expanded trespasser visits the site 110 daylyr (2 hrlday) as a youth, and 40 dayslyr (1 hrlday) as an adult for a total of 44 years. Only the youth 
plays in Paddys Run. 

qAssumes a wading scenario because Paddys Run is too shallow for swimming, therefore, approximately 31 % of total body surface for feet, lower legs, hands, 
and forearms:, 

'Assumption, "Superfund Exposure Assessment Manual", April 1988, pg. 129, recommends 50 nil/hr for swimming, but Paddys Run is an intermittent stream 
not deep enough for swimming. Therefore, a slightly lower value seems reasonable. 

'EPA 1991a Risk Assessment Guidance for Superfund: Vol. 1, Part B, pg 20-22, Using the Adelnian Model 1990, it is assumed that half the concentration of 
volatile chemicals in water transfer to air. 

'USDA 1985, Report No. 85-1, National Food Consumntion Food Survey, values include a fraction of food produced at home, Le.: .30 for fruits and .40 for 
vegetables, 0.75 for meats, and 0.75 for milk (as recommended in tlie Exnosure Factor Handbook). 

"EPA 1993, OSWER directive 9355.3-20, Region 111 guidance. 

"Based on fraction of day spent on site out of 16 waking hours, or time consuming from source. - 

WAssumes homebuilder spends 500 hrs in  one year building a home (50, IO-hr days during one year), spepding 50% of the working hours idon constructing 
house and 50% of the working hours working odin  the soil/waste. 

'Assumes the adult and youth will use the Great Miami River for recreational purposes 40 days/yr, 4 hrs/day. 

%oil and sediment calculations for external radiation exposures are calculated separately (ET,, = 2 hrs/day; ETsd = 1 hrlday). 
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FEMP-OU02-4 DRAFT 
February 18, 1994 

I 

1 estimate potential exposures ’for hture land use receptors. Parameter values which remain the same 
I . _  . . . . .  . .  _ _  

from pathway to pathway are provided at the beginning ot the table, except where noted. 

B.2.4.2.1 Incidental Ingestion of Soil 

The estimation of intake of constituents in soils is determined by using the 95 percent UCL 

concentration in the soil within each subunit. Evaluation of the soil ingestion pathway is performed 

for adults and children. For variables that are common to both chemical and radionuclide intake 

equations, units for the radionuclide equations are listed first. The equations used to quantify intake 

(EPA 1989a) are: 

(radionuclides)I, = (C,)(IR)(ED)(EF)(FI) (B .2-8) 

(chemicals)I, = (C,)(IR)(CF)(FI)(EF)(ED)/(BW)(AT) (B.2-9) 

where: 

I, = 

c, = 

IR = 

CF = 

FI = 

EF = 

ED = 

BW = 

AT = 

intake from soil (pCi) (mglkgday) 

concentration in soil (pCi/g) (mglkg) 

ingestion rate (g/day) (mg/day) 

conversion factor (loa kg/mg) 

fraction ingested from Contaminated source (unitless) 

exposure frequency (days/yr) 

exposure duration (yr) 

body weight (kg) 

averaging time (equals ED x 365 days/yr) (days) 

B.2.4.2.2 Ingestion of Vegetables and Fruit 

Ingestion of farm and homegrown products irrigated with contaminated groundwater is evaluated in 

this Operable Unit 2 baseline risk assessment for the future land use pathways. The equations used to 

estimate exposure to chemicals and radionuclides ‘via ingestion of vegetables irrigated with 

contaminated water are from the NRC (NRC 1977) and the EPA (EPA 1989a). The two-step process 

involves the calculation of the concentration of the constituent on and in the plant as a result of foliar 

deposition and root uptake, followed by the calculation of intake from consumption of the plant by 
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humans. The model used to estimate the concentration in and on vegetation irrigated with 

contaminated water is (NRC 1977): 

where: 

XEi = 

hdi = 

Biv, = 

c . =  
WJI 

& =  

fw = 

P =  

r, = 

tbw = 

f =  

th = 

Y =  

t 

1 

2 

3 

e-'" I, (B .2- 1 0) 

effective depletion constant of i" contaminant on the surface plants (hr-I) 

radioactive or chemical decay constant of i" contaminant (hr-l) 

dry soil to wet plant partitioning coefficient of i* Contaminant (C,,,,/C,) 

concentration of i" contaminant in plants as a result of irrigating plants with 
contaminated water (pCi/kg) (mg/kg) 

irrigation deposition rate (pCi/m2-hr) (mg/m2-hr) 

fraction of year plant is downwind (unitless) 

effective dry surface density of the soil (kg/m2) 

fraction of waterborne material retained on plant surface (unitless) 

direction or irrigation use (hr) 

growing season (hrs) 

duration of period between harvest and consumption (hr) 

agricultural yield (kg/m2) 

4 

5 

6 

7 

X 

9 .  

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

- Site-specific and chemical-specific factors used in this and other food pathways are summarized in 32 

Tables B.2-5A, B.2-SB,and B.2-5C. 33 

34 

Deposition of contaminated dust contributes to the overall contaminant concentration in vegetables and 35 

fruit consumed by humans. Estimation of contaminant concentration due to aerial deposition on 36 0 vegetables and fruit uses equation B.2-11: ' 31 

38 - 



w2 ::; 
TABLE B.2-5A +'" 

TRANSFER FACTORS (TF) USED IN EXPOSURE MODELS e-:.. ". 

TRANSFER FACTORS .\ . 
Constituent 

RADIONUCLIDES 
Actinium ' 2.50 x 10'' 3.50 x l o a  3.00 x 1 0 S b  3.5 x 10-3 1.5 x NA 

Protactinium 1.10 x 10" 1.00 x 10"b 5.00 x 2.50 x 1.07 x NA 

Radium 5.00 x 10" 2.50 x 4.50 x 1.50 x 10'' 6.42 x NA 

Strontium 3.00 x 10" 3.00 x 1.50,~ 2.50 x loob 1.07 x 10'Ib NA 

Technetium 1.50 x 10'" 8.50 x 1.00 x 102b 9.50 x loob 6.42 x 1 0 l b  NA 

Thorium . 3.00 X 10la 6.00 x 1 0 "  5.00 x l oa  8.50 x 3.64 x 1 0 ' b  .NA 

Uranium 2.00 x l0h 2.00 x 104b 6.00 x 8.50 x 10-3b 1.71 x l O I b  NA 
~~ 

INORGANICS 
Ammonia ND ND ND ND ND NA 

Antimony 1.00 x 100' 1.00 x 103b 1.00 x 104b 2.00 x 10 Ib 1.28 x NA 

Arsenic 4.40 x 10" 2.00 x 103b 6.00 x 4.00 x lo Z b  2.57 x NA 

Barium ND 1.50 x 3.50 x 1.50 x 6.42 x 10-3b NA 

Beryllium 1.90 x 10'C 1.00 x 104b 9.00 x 1 0 7 b  1.00 x 1 0 2 b  4.28 x NA 

Boron ND 8.00 x 104b 1.50 x lOIb 4.00 x loob 8.56 x loib NA 
Cadmium (food) 8.10 x 10" 5.50 x 1.00 x 103 5.50 x 10Ib 6.42 x I O Z b  NA 

Chromium 1.60 x 10" 5.50 x 10-3b 1.50 x 103b 7.50 x 1.93 x 10-3b NA 
Cobalt ND 2.00 x 102b 2.00 x 10-3b 2.00 x 102b 3.0 x 103 NA. 

Copper 2.00 x 102' 1.00 x 102b 1.50 x 4.00 x I O t b  1.07 x 10lb NA 

Cyanide 0.00' 5.60 x losb 1.80 x l o n b  ND ND NA 
Fluoride ND ND ND ND ND NA 
Lead 4.90 x 10" 3.00 x 2.50 x 4.50 x lozb 3.85 x 10-3b NA 

See footnotes at end of table 
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TABLE B.2-SA 
(Continued) 

TRANSFER FACTORS 

BCP Fish Beef TF Milk TP BiNI, Bivo,L 
Constituent (L/kg) (day@) @ Y W  (unitless) (unitless) Log %VIm 

INORGANICS (Continued) 
Manganese ND. 4.00 x loAb 3.50 x 2.50 x 2.14 x lo-" ' NA 
Mercury 5,so x 103= 2.50 x 4.50 x 9.00 x 8.56 x NA 
Molybdenum ND 6.00 x 10-3b I .so x 10-3b 2.50 x 2.57 x loZb NA 
Nickel 4.70 x 10" 6.00 x 10-3 1.00 x 10-3b 6.00 x 2.57 x lozb NA 
Nitrate ND ND ND ND ND NA. 
Phosphorus 2,.00 x 104" 5.50 x 1.50 x 3.50 x loob 1.50 x loob NA 
Selenium 1.60 x 10'C 1.50 x 4.00 x 10-3b 2.50 x lozb 1.07 x IOZb NA 
Silver 3.08 x 103' 3.00 x 2.00 x 10Zb 4.00 x 1 0 I b  4.28 x NA 
Thallium ND 4.00 x 2.00 x 4.00 x 1.71 x NA 
Uranium 2.00 x l0h 2.00 x 104b 6.00 x 8.50 x 10-3b 1.71 x 10-3b NA 
Vanadium ND 2.50 x 10-3b 2.00 x 105b 5.50 x 10-3 1.28 x 10-3b NA 
Zinc 4.70 x 10" 1.00 x 10-1b 1.00 x 1 0 2 b  1.50 x loob 3.85 x NA 

ORGANICS 
2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Carbon tetrachloride 

Methylene chloride 

Tetrachloroethene 

Toluene 

Total xylenes 

0.00 x 1005 
6.59 x 10' 

ND 

3.87 x 10." 

1.90 x 10" 

5.00 x loh 

3.10 x 1" 

1.07 x 10" 

1.20 x 102' 

See footnotes at end of table 
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4.55 x 10-a 

6.03 x 10-74 

3.09 x 10-74 

1.43 x 10-a 

1.35 x lo-% 

4.47 x 10-74 

8.52 x 
1.23 x lo-% 

2.76 x lo-% 

1.44 x lone 

1.91 x 107e 

9.77 x 108' 

4.53 x 10" 

4.27 x 10" 

1.41 x lo"" 

2.69 x 10& 

3.89 x l o Q  

8.74 x 10." 

2.74 x 10" 

6.17 x 10'' 

ND 
5.33 x 101' 

1.02 x 100' 

7.34 x 100' 

1.34 x 10'' 

1.08 x 10'' 

6.77 x 10.'' 

1.17 x l0'g 

2.64 x 10°g 

ND 

2.28 x 1O'g 

4.37 x lo+ 

3.14 x 10°g 

5.74 x 10.18 

4.62 x lO-'g 

2.90 x IO-'g 

0.26" 

1.38' 

NDh 

-0.24" 

2.73h 

1.25' 

2.53" 

2.69" 

3.04h 



TABLE B.2-5A 
(Continued) 

_. \ .. 
w TRANSFERFACTORS I .  

? -  

c 

BCF Fish Beef TF Milk TF BtVi.1, BLVd ,- 
. * -  
L- - Constituent (LW (day@) (dY/L) (unitless) (unitless) Log Kowm 

SEMIVOLATILE ORGANICS 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo@)fluoranthene 

Benzo(g ,h ,i)perylene 

Benzoic acid 

bis(2-Ethylhexy1)phthalate 
Chrysene 

Di-n-butylphthalate 

Di-n-octylphthalate 

Dibenzo(a ,h)anthracene 

Diethylphthalate 

Dimethylphthalate 

Fluoranthene 

Indeno( 1.2.3-cd)pyrene 
2-Nitrophenol 

4-Nitrophenol 

N-Nitroso-di-n-propylamine 

Phenanthrene 
Phenol 

Pyrene 

Tributyl phosphate 

~~ 

7.30 x l d l  

1.42 x 103 

1.08 x l e i  

2.06 x l P  

1.84 x 10" 

1.55 x 10" 

5.80 x 104' 

6.28 x 103i 

I .08 x io4' 

5.27 x 103 

2.03 x 104' 

5.78 x 10' 

1.17 x ldc 

5.70 x 10" 

1.15 x 10% 

3.90 x 10'' 
1.35 x 10" 

1.61 x 10" 

5.83 x l@ 

2.63 x 10" 

1.40 x 1 . p  

5.09 x 103~ 

6.46 x I d l  

2.95 x lo4 

7.03 x IO4 . 

1.00 x 102d 

2.40 x 
9.34 x 10-2d 

4.27 x 10ld 

1.86 x 

5.01 x 10% 

1.00 x io2d 
3.97 x 1 0 %  

3.98 x 10ld 

2.34 x 10" 
22.29 x 10% 

1.86 x IOa 

5.38 x 1 0 %  

1.15 x l$d 
1.55 x l o a  

2.04 x l o a  

5.13 x 
7.28 x 10' 

7.23 x 10" 

3.79 x 10% 

2.51 x lo4 

9.33 x 10" 

2.22 x 1040 

3.18 x lo-% 

7.59 x 1030 

2.95 x 
1.35 x 10'0 

5.89 x 10-74 

3.18 x 10-30 

1.58 x 10"' 

1.26 x lo-% 

1.26 x 10" 

7.41 x 10% 

7.24 x lo-& 

5.89 x IO7" 
1.70 x 10'" 

3.63 x 10"" 

4.90 x lo7' 

6.46 x 10-770 

1.62 x 10-70 

2.30 x 10~4 

2.29 x 10-70 

1.20 x 10-30 

7.94 x 10'0 

1.72 x IO-" 

1.04 x 1 0 "  

2.22 x 102' 

5.62 x 102j 
6.17 x 10-3' 

2.56 x 10" 

3.21 x IOo' 

3.35 x 102' 
2.22 x 10-2' 

3.82 x Id' 
1.86 x lo4' 

1.37 x IO2 '  

7.54 x 1 0 "  

3.21 x IO"' 

3.22 x 10'' 

1.45 x 103' 
3.58 x 10'' 

3.05 x 10'' 

6.77 x IOo' 

1.02 x 10" 

5 .55  x 100' 

3.93 x 1 0 2 '  

1.89 x 10." 

7.36 x 
4.45 x 1029 

9.50 x 10-39 

2.64 x 10.39 

1.10 x 1039 

1.43 x 10-38 

2.41 x los 

1.37 x loog 

9.50 x 10-2B 

1 . 6 3 ~  10'9 

7.96 x 

5.86 x 
3.23 x 10'B 

1.37 x 10% 

1.38 x 1 0 ' 8  

6.21 x 
1.53 x loog 

4.07" 

4.49 

5.61h 

5.9@ 

6.57" 

7.23" 

1.87 

5.3h 
5.61" 

4.13 

9.2" 

5.97" 
2.47 

1.56 

4.95 

7.66" 

1.79 

1.53 x 10'9 1.91 

2.90 x IOo* I .31" 

4.37 x 1 0 2 9  4.57 
2.38 x 10'9 1.46 

1.68 x 1 0 - z g  5.18b 
8.09 x 10-28 . 4.0@ 

. 

See footnotes at end of table 
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TABLE B.2-SA 
(Continued) 

TRANSFER FACTORS 

BCF Fish Beef T F  Milk T F  BNW B,"d 
Constituent ( L W  ( h Y W  ( h Y W  (unitless) (unitless) Log Kowm 

PESTICIDESlPCBS 
Aldrin 
Aroclor-1248 

Aroclor- 1254 

Aroclor-1260 

4,4-DDE 
4,4-DDT 

Dieldrin 

Endosulfan I 
Endosulfan I I  

Endrin 
Heptachlor epoxide 

4.50 x 103 

7.05 x 104~ 

1.00 x 10" 

1.94 x 10" 

5.10 x 1 0 4 ~  

5.40 x 104~ 

4.76 x 10" 

2.94 x 1@ 

3.92 x 1@ 

4.50 x 103~ 

1.44 x 104' 

8.51 x 10'' 

1.41 x 10" 

2.69 x 102J 

3.24 x 10" 

4.90 x 10'' 

2.82 x lO-'J 

7.94 x 1 0 J  

2.19 x 104J 

2.19 x 104J 

1.20 x 10-2J 

7.94 x 10-2J 

2.40 x lO-'J 

4.46 x 10-3' 

8.50 x io-3J 

1.02 x 10-2' 

9.55 x io-3J 

2.40 x io-3J 

1.07 x 10'' 

2.82 x 10.'' 

3.31 x 
1.74 x 103 

3.55 x 10-2J 

2.14 x 1O-'J 

1.84 x 10" 

1.70 x 10'' 

1.14 x lo-*' 

1.05 x 10-'J 

1.58 x lO-'J 

9.77-x 10-4 

3.44 x 10" 

3.13 x lo-" 

1.51 x 10-2J 

2 . 4 0 ' ~  lO-'J 

9.16 x 10-4 

7.88 x 1 0 s  

7.28 x 103g 

4.88 x 103g 

4.49 x 10'g 

6.76 x 103g 

4.18 x 10-'g 

1.47 x lO-'g 

1.34 x 10'g 

6.46 x 103g 

1.03 x 10'g 

3.01 

6.50 

6.50 

6.50. 

5.69 

6.36 

4.56 

3.59 

3.62h 

4.56 

2.7oh 

aNRC, 1984, "De Minimis Waste Impacts Analysis Methodology", NEREWCR-3585. 
bBaes. C.F. 111, R.D. Sharp, A.L. Sjoreen, R.W. Shor. 1984, "A Review and Analysis of Parameters for Assessing Transport of Environmentally Released Radionuclides 
Through Agriculture". U.S. DOE, ORNL-5786. 
'EPA, 1986a. Superfund Public Health Evaluation Manual (SPHEM). 
dLog of biotransfer factor in beef (Log Bb) calculated from geometric mean regression model: Log Bb = -7.6 + Log K, (Travis & Arms 1988). 
eLog of biotramfer factor in milk (Log Bm) calculated from geometric mean regressionmodel: Log Bm = -8.10 + Log K, (Travis & Arms 1988). 
fLog of bioconcentration factor in vegetation (Log Bv) calculate from geometric mean regression model: Log Bv = 1.588 - 0.578 Log K, (Travis & Arms 1988). 
gThis value was used for leafy vegetable uptake as well as forage plant uptake. 
hEPA Weri Treatability Database (1991). 
iCalculated from log BCF = 0.76 x Log 
JValue reported in Travis, C.C., and A.D. Armd, 1988, "Bioconcentration of Organics in Beef, Milk, and Vegetation", ES&T Vol. 22, No. 3, pp. 271-274. 
kValue reported in Lyman et al. 1982, Handbook of Chemical Propertv Estimation Methods (Table 5-3). 
'B,"(') = dry weight to weight partioning coefficient multiplied by average correction factor of 0.428. 
mEPA 1992, "Dermal Exposure Assessment: Principles and Applications. " All Icy' taken from this guidance, unless otherwise specified. 
NA = Not available 
ND = no data 

- 0.23 (Lyman et al. 1990). 

FER\CKUZRI\TLC\A~'P-U\TAR.2-S\Rhrusry X. 1994 9 : 5 8 m  



FEMP-OU02-4 DRAFT 
January 14. 1994 

TABLE B.2-5B .) 

PARAMETERS FOR 
VEGETABLE/FORAGE/MEAT/MILK/UPTAKE MODELS" 

HOMEGROWN PRODUCE BEEF AND MILK PRODUCTS 
di ( l k )  csv, See Table B.2-6D Cfi Refer to intake tables 

Refer to intake tables w (1k)  2.10E-03 
x fi (l/ri) 1 .  OOE- 14 Refer to intake tables 

Refer to intake tables BiNn) csv, See Table B.2-5 
Refer to intake tables 4 (pCi/mz-h; mg/mz-h) 

f 1 Cfi Refer to intake tables 
rd 0.25 C"' Refer to intake tables 

cafi 

cui 
c Ai csv, See Table B.2-6D 

(h) 24 
te  (h) 1440 . 

tM (h) 8760 
Y (glm'; kglm') 1.5 
p (g/mz; kg/m*) 150 

( W  csv, See Table B.2-6D 
v w  (cmk) 1.30E-03 
z (cm) 15 

I(d ( c m W  
a 1.5 
"d 1.80E-03 
e 0.17 
CFP 1.00E-03 
I( L/m*-hr) 0.081 
fW 1 

csv, See Table B.2.5 

0.2 
8760 

.25 
24 
25 
24 

"For concentration values, refer to intake tables and CPC tables in Appendix B.111. 
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TABLE B.2-5C 

CHEMICALSPECIFIC RATES 
HOMEGROWN PRODUCE/BEEF AND MILK 

,& i : 
>._ _. 
. . .--- 

Dust Deposition Rate’ 

@Ci/mz-h, rad) (mg/mz-h) 

Irrigation Deposition Rat? 

(pCi/mz-h, rad) (mg/m2-h, chem) 

->  * 
.-”- 
*I 

X di Depletion 
Contaminant X Li Leach Rate (h’) Constant (h’) On-Subunit On-Site Off-Site On-Site Off-Site Background 

Arsenic 

Barium 

Beryllium 

Chromium 

Cobalt 

Copper 

Cyanide 

Lead 

Molybdenum 

Nickel 

Selenium 

Thallium 

Toluene 

Vanadium 

Zinc . 

U-Total 

TH-Total 

NP-237 

PU-238 

2.84E-07 

4.99E-08 

4.38E-08 

3.79E-08 

5.02E-04 

5.02E-04 

5.02E-04 

1.90E-08 

6.3 1 E-07 

8.75E-08 

5.02E-04 

5.028-04 

5.02E-04 

5.698-08 

2.37E-08 

7.57E-07 

5.02 E -04 

1.03E-06 

3.3 5E-08 

See footnotes at end of table 
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2.84E-07 

4.99E-08 

4.38E-08 

3.798-08 

5.02E-04 

5.02E-04 

5.028-04 

1.90E-08 

6.3 1E-07 

8.75E-08 

5.02E-04 

5.02E-04 

5.02E-04 

5.69E-08 

2.37E-08 

7.578-07 

5.02E-04 

1.03E-06 

9.35E-07 

5.7 1E-04 3.05E-04 1.00E-05 

1.61E-03 8.61E-04 2.848-05 

2.99E-05 1.60E-05 5.26E-07 

8.46E-05 4.51E-05 1.48E-06 

1.20E-04 6.37E-05 2.10E-06 

4.69E-04 2.50E-04 8.25E-06 

1.91E-06 1.02E-06 3.36E-08 

3.53E-04 1.88E-04 6.208-06 

5.47E-05 2.9 1 E-05 9.62E-07 

2.55E-04 1.36E-04 4.498-06 

3.76E-05 2.00E-05 6.60E-07 

1.71E-05 9.16E-06 3.03E-07 

6.36E-07 3.39E-07 1.12E-08 

3.20E-04 1.70E-04 . 5.62E-06 

4.97E-04 2.66E-04 8.768-06 

3.49E-02 1.86E-02 6.15E-04 

4.45E-03 2.37E-03 7.83E-05 

3.86E-15 1.56E-09 

8.1 OE-02 

3.83E-I7 3%8E-11 

1.67E-10 4.7 1E-07 5.50E-10 

1.13E-06 

6.29E-03 8.22E-04 1.93E-05 $ 
E 3  

2.548-05 2.04E-03 



TABLE B.2-5(C) 
(Continued) 

h 

Dust Deposition Rate' 

@Ci/m2-h, rad) (mg/ni*-h) X di Depletion 
Contaminant X Li Leach Rate (h') Constant (k') On-Subunit On-Site Off-Site 

PU-239 

RA-226 

RA-228 

SR-90 

TH-228 

TH-230 

TH-232 

U-234 

U-235 

U-238 

3.35E-08 

8.17E-08 

8.17E-08 

2.46E-04 

9.8 1 E-09 

9.8 1 E-09 

1.78E-08 

7.578-07 

7.57E-07 

7.578-07 

3.67E-08 

1.3 1 E-07 

1.38E-05 

2.498-04 

4.14E-05 

1.08E-08 

1.78E-08 

7.58E-07 

7.57E-07 

7.578-07 

1.91E-03 

2.92E-02 

2.03 E-02 

2.87E-02 

2.42E-02 

2.35842 

1.71E-02 

2.29E-02 

1.27E-03 

2.29E-02 

1.02E-03 

1.56E-02 

1.08E-02 

1.53E-02 

1.29E-02 

1.26E-02 

9.16E-03 

1.22E-02 

6.7 8 E-04 

1.22E-02 

3.36E-05 

5.158-04 

3 S8E-04 

5.03E-04 

4.25E-04 

4.14E-04 

3.03 E-04 

4.03E-04 

2.248-05 

4.03E-04 
~~ 

' Calculated using equations B.2-12a and B.2-12b. 
d,, is the product of contamillant concentration is dust and the dust deposition velocity. 
4, is the product of contaminant concentration in irrigation water and the irrigation rate. 

.a 
Irrigation Deposition Rat2 

(pCi/m2-h, rad) (mg/m2-h, chem) 

On-Site Off-Site Background 

4.43E-02 

1:60E+00 

8.53E-02 

1.77E +00 

4.20E-03 

2.09E-0 1 

1.12E-02 

2.3 1 E-0 1 

3.98E-04 

6.42E-03 

5.78E-04 

6.42E-03 

t9 
. .. .. 
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a 

' (B.2-I 1)  

where: 

Cavi = concentration of the i" contaminant in/on vegetables and fruit (pCi/g, rad)(mg/kg, 
chem) 

hdi = effective depletion constant of i" contaminant in surface soils due to radioactive 
decay, chemical degradation, and leaching (k') 

effective depletion constant of i" contaminant on the surface plants also known as the 
weathering removal rate (h-') 

A,,, = 

A,, . = radioactive or chemical decay constant of i" contaminant (h-') 

Biv(n) = dry soil to wet plant partitioning coefticient of i" contaminant in feed and forage 
(n= 1) or food crops (n=2)(Civ/C,) 

dd = 

fd = 

rd = 

t, = 

tbd = 

th = 

Y =  

P =  

constituent's deposition rate (pCi/m2-h, rad)(mg/m2-h, chem) 

fraction of year plant is down wind (unitless) 

fraction of airborne material retained on plant surface (unitless) 

growing season (h) 

duration soil is exposed to airborne emissions (h) 

duration of period between harvest and consumption (h) 

agricultural yield (g/m', rad)(kg/m2, chem) 

effective dry surface soil density (g/m', rad)(kg/m', chem) 

The soil depletion coefficient used in equation B.2-10 and B.2-11 is calculated by: 

& = & + A ,  

1 

2 

3 

4 

5 

6 

7 

n 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I X  

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

where the leaching coefficient (hLJ is calculated using the relationship (Baes and Sharp 1983): 

0982 

33 

34 

35 

36 

(B .2-12a) 37 

38 

39 

40 

41 

42 

43 

. .  
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/ 

and 

h,i = 

v, = 

z =  

u =  

Kd = 

e =  

(B .2- 12 b) 

leach rate (h-') 

percolation rate 

depth of surface soil (15 cm) 

density of soil in root zone (nominally 1.5 g/cm3) 

water to soil partitioning coefficient (cm'/g) 

moisture fraction of surface soil (measured at 0.17) 

In addition to being exposed to contaminated irrigation water and dust, vegetables, fruit, and livestock 

feed may be.contaminated by root uptake from contaminated soil or waste. A contribution via this 

pathway is accounted for in the irrigation model; however, this pathway is also considered for areas 

that are not irrigated with contaminated water but that exhibit surface soil contamination from 

historical deposition on the soil by various means. The following equation can be used to calculate 

the constituent concentration in the plant from root uptake of constituents already in the soil (DOE 
1992a): 

(B .2- 1 2 ~ )  

where: 

- - concentration of i" contaminant in food crops (pCi/g, rad)(mg/kg, chem) 

- - 

- - 

concentration of i" contaminant in soil (pCi/g, rad)(mg/kg, chem) 

dry soil to dry plant partitioning coefficient of i" contaminant in food crops 
(CiJCJ 

- - dry plant mass to wet plant mass ratio (unitless) 

0?83 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

lB 1 

20 

21 

22 

23 

24 

25 

26 

27 

28 

39 

K) 

31 

32 

33 

34 

35 

. 
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x, - radioactive or chemical decay constant of i"' contaminant (h ' )  

th - - duration of period between harvest and consumption (h) 

The total concentration of contaminants in vegetables and fruit (Civ) is calculated with the following 

equation: 

1 

2 

3 

4 

5 

6 

7 

civ = CWi + Cavi + csvi (B .2- 13) 8 

9 

Site-specific and chemical-specific factors used in these and other food pathway calculations are 

summarized in Tables B.2-5A, B, and C. 

10 

11 

12 

Once the concentration in vegetation has been determined, intake can be calculated with the following 13 

equations: 

where: 

Iiv = 

civ = 

IR = 

CF = 

FI = 

EF = 

ED = 

BW = 

AT = 

(radionuclides)I, = (C,)(IR)(ED)(EF)(FI) (B .2- 1 4) 

(chemicals)I, = (Civ)( IR)( CF)(FI)( EF)( ED)/( BW)( AT) (B .2- 15) 

intake from vegetation (pCi) (mg/kg-day) 

total concentration of contaminants in vegetables or h i t  (pCi/g) (mg/kg) 

ingestion rate (g/day) 

conversion factor (1 x 10" kg/g) 

fraction ingested from contaminated source (unitless) 

exposure frequency (days/yr) 

exposure duration (yr) 

body weight (kg) 

averaging time (days); for noncarcinogens, AT equals (ED) (365 dayslyr); for 
carcinogens, AT equals (70-year lifetime) (365 days/yr) 

14 

15 

16 

17 

I Y  

19 

20 

21 

22 

23 

2.1 

25 

26 

21 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Although EPA (1989a) "Risk Assessment Guidance for Superfund" specifies the IR x FI is expressed 41 

in glmeal for foods, and thqCEF -. . should be expressed in mealslyear, by assuming a standard number 42 

0084 1.. 5 t 4 ) 4 , e._) . 
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of meaidday, g/meal becomes proportional to g/day and L/day, respectively. The same would apply 

to ingestion of animal products and ingestion of tish. 

Equations of the same form are used to determine the contaminant concentration in livestock feed, 

substituting concentration factors for livestock feed in place of those for vegetables consumed by man. 

Once the contaminant concentrations in vegetables and livestock feed have been determined, intake 

can be estimated using the intake equations presented for ingestion of vegetables contaminated by 

irrigation and ingestion of animal products. 

B.2.4.2.3 Ingestion of Animal Products 

As in the quantification of intake following exposure to vegetables and fruits, the concentration in 

animal products must be estimated prior to the determination of intake. Beef and milk can become 

contaminated in three ways at this facility: the tirst way is through use of contaminated water as 

stock water; the second is by aerial deposition of contaminants on feed crops or forage; and the third 

is by direct ingestion of soil while grazing. Therefore, contaminant concentrations attributable to 

each contribution must be used to determine the total contaminant concentration in beef or milk. 

Beef and Milk Products Produced with Contaminated Water 

This scenario assumes that water is used for stock water and irrigation of feed. . Animals drinking the 

water ingest contaminants directly. Plants irrigated with water' take up constituents via root uptake 

and direct deposition onto'exposed surfaces by irrigation water. If measured values are not available, 

this concentration can be calculated using the methodology set forth in the Risk Assessment Work 

Plan Addendum (DOE, 1992a). The concentration of a contaminant in animal products, such as beef 

or milk, is estimated using the following equation: 

(B .2- 16) 

? 

3 

A 

5 

6 

7 

8 

9 

IO 

11 

12 

13 

14 

15 

16 

19 

20 ' 

21 

23 

24 

25 

26 

21 

where: 28 

29 

M 

31 

32 

CAi = concentration of i" contaminant in the animal product (pCi/mL for milk, pCi/g for 
beef, rad)(mg/L for milk, mg/kg for beef, chem) 

Cn = concentration of i" contaminant in feed (pCi/g, rad) (mg/kg, chem) 

C~ = concentration of contaminant in water (pCi/L, rad)(mg/L, chem) 
$3 ' PJ '> 1.; 1 
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FAi = element (stable) transfer coetlicient that relates the daily intake b'y an animal to the 
concentration of i" in an edible portion of the animal product (d/L for milk, d/g for 
meat) 

Qf = consumption rate of contaminated feed by livestock (g/d, rad)(kg/d, chem) 

Q, = consumption rate of contaminated stock water by livestock (L/d) 

&, = radioactive or chemical decay constant of i" contaminant (h-') 

t,, = duration of period between harvest and consumption (h) 

The concentration term Cfi can be calculated using the following equation: 

(B .2- 1 7a) 

where: 

Cfi = concentration of i" contaminant in plants as a results of irrigating plants with 
contaminated water (p/Ci/g, rad)(mg/kg,chem) 

hdi = effective depletion constant of i' contaminant in surface soils due to radioactive 
decay, chemical degradation, and leaching (K') 

& = effective depletion constant of i" contaminant in surface soils due to radioactive 
decay, chemical degradation, and leaching (k') 

A,, = radioactive depletion constant of i" contaminant (h-') 

Biv(,, = 

CF, = 

dry soil to wet plant partitioning coefficient of i" contaminant (Ciw/C,) in animal feed 

dry plant mass to wet plant mass ratio for feed and forage (1 .O) 

d, = irrigation deposition rate (pCi/m2-h, rad)(mg/m2-h, chem) 

p = effective dry surface density of the soil (g/m2) 

fw = fraction of year plant is irrigated (unitless) 

r, = fraction of waterborne material retained on plant surface (unitless) 

t, = growing season (h) 
, . .  .. , . td,' .' = duration of irrigation use (h) 

0086 

i 

2 

3 

4 

5 

6 

1 

X 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I X  

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 ~ 

~ 

41 

42 

43 1 
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th = duration of period between harvest and consumption (h) 

Y = agricultural yield (g/m2) 

(B.2- I7b) 

where: 

Cwi = concentration of i" contaminant in plants as a results of irrigating plants with 
contaminated water (p/Ci/g, rad)(mg/kg,chem) 

Adi = effective depletion constant of i" contaminant in surface soils due to radioactive 
decay, chemical degradation, and leaching (hl) 

A,,, = effective depletion constant of i"' contaminant in surface soils due to radioactive 
decay, chemical degradation, and leaching (h-') 

& = radioactive depletion constant of i" contaminant (h') 

Biv(,, = dry soil to wet plant partitioning coefficient of i"' contaminant (C,/C,) in animal feed 

CF, = dry plant mass to wet plant mass ratio for feed and forage (1 .O) 

d, = irrigation deposition rate (pCi/m2-h, rad)(mg/m2-h, chem) 

f, = fraction of year plant is irrigated (unitless) 

p = effective dry surface density of the soil (g/m2) 

rw = fraction of water borne material retained on plant surface (unitless) 

t, = growing season (h). 

t,,, = duration of irrigation use (h) 

th = duration of period between harvest and consumption (h) 

Y = agricultural yield (g/m2) 

The d, term can be calculated by: 

2 -  

3 

4 

5 

6 

7 

8 

9 

10 

I I  

12 

13 

14 

15 

16 

17 

18 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 . 
39 

40 

41 

<: ,'"i;i9 <, 

FER\CRU2RnTLC&'P-B\SECB2\Fcbnutry7. 1994 2:15pm B-2-64 
0087 



FEMP-OU02-4 DRAFT 
February 18, 1YY4 

where: 

Ci, = concentration of ith contaminant in groundwater (pCi/L, rad)(mg/L, chem) 

I = irrigation rate (L/m'-hr) 

Beef and Dairv Products Contaminated bv Aerial DeDosition 

Forage, feed, and soils downwind of a potential source of contaminated dust can have contamination 

deposited on them by settling dust. Ingestion of these plants by livestock contributes to the body 

burden of these contaminants in livestock. Consumption of meat or milk from these animals 

contributes to the total intake of these contaminants by humans. The magnitude of the Contaminant 

exposure by humans depends, in part, on the concentration of the constituent in the animal products. 

If measured values are not available, this concentration of a contaminant in animal products, such as 

beef or milk, is estimated using the following equation: 
a 

CAi = concentration of i" contaminant in the animal product (pCi/mL for milk, pCi/g for 
beef, rad)(mg/L for milk, mg/kg for beef, chem) 

concentration of i" contaminant in feed (pCi/g, rad) (mg/kg, chem) Caa = 

Cqi = concentration of contaminant in forage (pCi/g, rad)(mg/kg, chem) 

Cai = concentration of i" contaminant in soil (pCi/g, rad)(mg/kg, chem) 

Fh = element (stable) transfer coefficient that relates the daily intake by an animal to the 
concentration of i" in an edible portion of the animal product (d/L for milk, d/g for 
meat) 

consumption rate of contaminated feed by livestock (g/d, rad)(kg/d, chem) 

consumption rate of contaminated forage by livestock (g/d, rad)(kg/d, chem) 

Qr = 

Q, = 

Q, = 

A,., = 

t,, = duration of period between harvest and consumption (h) 

consumption rate of contaminated soil by livestock (g/d, rad)(kg/d, chem) 

radioactive or chemical decay constant of i" contaminant (h-') 

' - *  'I, .e, 

t : f-> ? i-: 

1 

2 

3 

4 

5 

6 

7 

n 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 ' 

36 

37 

38 

39 

40 

41 

42 - 
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To calculate C,, or Cqi equation B.2-18 is used. To estimate Cai the following equation is used: 

(B.2- 19) 

Beef and Milk Products Grown in Contaminated Soil 

Forage and feed grown in contaminated soils are effected by the soil concentration via uptake through 

the root system. Hence, ingestion of these plants contributes to the body burden of these 

contaminants in livestock. Meat or milk consumed from these animals adds to the total intake of 

theses contaminants by humans. The concentration of contaminants in beef or milk is estimated using 

the following equation: 

CAi = F, [(C,>(Qr) + (c,J(Q,) + (C&Q,)l e-',.' (B .2-20) 

where: 

C, = concentration of i" contaminant in the animal product, (pCi/L for milk, pCi/g for 
beef, rad)(mg/L for milk, mg/kg for beef, chem) 

CSi = concentration of i" contaminant in soil (pCi/g, rad)(mg/kg, chem) 

Cgi = concentration of i" contaminant in forage (pCi/g, rad)(mg/kg, chem) 

F, = element (stable) transfer coefticient that relates the daily intake by an animal to the 
concentration of i" in an edible portion of the animal product (d/L for milk, d/g for 
meat) 

Qr = consumption rate of contaminated feed by livestock (g/d, rad)(kg/d, chem) 

Q, = consumption rate of contaminated forage by livestock (g/d, rad)(kg/d, chem) 

Q, = consumption rate of contaminated soil by livestock (g/d, rad)(kg/d, chem) 

h,, = 

t = duration of period between harvest and consumption (h) 

radioactive or chemical decay constant of i' contaminant (h-') 

Cgi and C, can be calculated using the following equation: 
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where: 

Ca@)i = concentration of i" contaminant in the plant, where p = g is forage, and p=f is 
stored feed (pCi/g, rad)(mg/kg, chem) 

CSi = 

Biv(,, = 

concentration of i" contaminant in soil (pCi/g, rad)(mg/kg, chem) 

dry soil to dry plant partitioning coefficient of i" contaminant if forage (CSgi/Csi) 

CF, = 

A,., = 

dry plant mass to wet plant mass ratio (unitless) 

radioactive or chemical decay constant of i" contaminant (hi) 

th = duration of period between harvest and consumption (h) 

Once the concentration in the animal product (beef or milk) is determined, human intake can be 

calculated using the following equations: 

(radionuclides)I,, = (C,,)(IR)(ED)(EF) 

(chemicals)IAi = (C,J(IR)(CF)(EF)(ED)/(BW)(AT) 

(B .2-2 1 ) 

(B .2-22) 

where: 

I, = 

c, = 

IR = 

CF = 

EF = 

ED = 

BW = 

AT = 

intake of chemical in animal product (pCi) (mg/kgday) 

concentration of i" contaminant in the animal product (pCi/L for milk, pCi/kg for 
beef) (mg/L for milk, mg/kg for beef) 

ingestion rate (L/day for milk; g/day for beef) 

conversion factor ( l o 3  kg/g) 

exposure frequency (daydyr) 

exposure duration (yr) 

body weight (kg) 

averaging time (days); for noncarcinogens, AT equals (ED) (365 daydyr); for 
carcinogens, AT equals (70-year lifetime) (365 days/yr) 

' "'.? 1 '; b 
B-2-67 ( 3  
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Animal Consumotion Rates 

The following parameters were used to quantifL the intake of contaminants in food and water by beef 

and milk cattle at or near the FEMP: 

~~~ ~ 

QAw Qa 
Soilb 

a 
Feed or Forage Water a 

Milk cow 50 60 0.5 kg/day 

Beef cattle 50 50 0.5 kg/day 

Animal (kg wet weight/day) (l/day) (kgiday) 

modified' 25 

modified' 25 

a(NCR 1977) 

b(2ach and Mayoh 1984) 

.Modified assuming that pastureland is not irrigated due to the 
cost involved and based on data from the Bureau of Census 
(Bureau of Census 1989). Pasture forage is assumed to be 
supplemented with stored feed that was irrigated with 
contaminated water, and the animal diet consists of equal parts 
of pasture grass and stored feed totaling 50 kg/day wet weight. 

B.2.4.2.4 Dermal Contact with Water or Soil 

Estimating the intake of a constituent via dermal contact with water can be achieved by using the 

concentration of the constituent in water. The amount of a chemical taken into the body upon 

exposure via dermal contact is referred to as an absorbed dose and is calculated using the following 

equation (EPA 19920: 

The DA factor can be calculated as follows: 

If ET < t*, DA = 2 6  x Cw x CF[6(TAO)(ET)/3. 14]o.5 
If ET > t*, DA = Kpx C,[(ET/l+B) + 2TAO(1+3B/l+B)] 
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where: 

DA = 

K P =  
c, = 

CF = 

TAO = 

ET = 

t* - 
B =  

SA = 

EF = 

ED = 

BW = 

AT = 

- 
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dermally absorbed dose from contact with water (mg/cm'-event) 

permeability coefficient from water (cm/hr) 

contaminant concentration in water (mg/cm3) 

conversion factor 

lag time (hr) 

exposure time (hrlevent) 

time to steady-state conditions 

partition coefticient (unitless) 

skin surface area available for contact (cm') 

exposure frequency (dayjyear) 

exposure duration 

body weight 

averaging time (days); for noncarcinogens, AT equals (ED) (365 days/year); for 
carcinogens, AT equals (70-year lifetime) (365 daydyear) 

The term DA was calculated per EPA (19920, Section 5.3. DA is a function of Kp (Table B.2-6A), 

the water permeability coefficient of each constituent. Values for DA are presented in Table B.2-6B. 

Dermal absorption may also occur upon contact with contaminated soil and sediment and is calculated 

using the following equation (EPA 1989a): 

AB, = (C,)(SA)(CF)(AF)(ABS)(ED)(EF)/(BW)(AT) (B .2-23) 

where: 

AB, = absorbed dose from contact with soil (mg/kg-day) 

C, = concentration in soil (mg/kg) 

SA = skin surface area available for contact (cm2/event) 

AF = skin adherence factor (mg/cm2) 

ABS = absorption factor (unitless) 

CF = conversion factor, loe6 (kg/mg) 

ED = exposure duration (yr) 

. . : .  I . ' .  . ' . .:. 
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TABLE B.2-6A 

DERMAL ABSORPTION COEFFICIENTS AND HENRY'S LAW CONSTANTS 
USED IN EXPOSURE MODEL 

Soil Absorption Henry's Law 
Coefficient Constant (atm- Log 

Constituent K, (cm/hr) (unitless) m3/moi) Kowg 

INORGANICS 

Ammonia 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium (food) 

Chromium 

Cobalt 

Cyanide 

Copper 

Fluoride 

Lead 

Manganese 

Mercury 

Molybdenum 

Nickel 

Nitrate 

Phosphorus 

Selenium 

Silver 

Thallium 

Uranium 

Vanadium 

Zinc 

1.00 x 10" 

1.00 x 10-3' 

1.00 103' 

1.00 1038 

1.00 103a 

1.00 x 10~8 

I .oo x 10-3a 

2.00 x 103' 

4.00 x 10"' 

1.00 x 1038 

1.00 x 103a 

1.00 x 103' 

1.00 x 10-3' 

4.00 x 1 P  

1.00 x 10-41 

1.00 x 10)" 

1.00 x l W  

ND 

ND 

1.00 x 103' 

1.00 x 103' 

LOO 103a 

6.00 x 1 P  

1.00 x 10)" 

6.00 x 10-41 

1.00 x 10% 

1.00 x lozb 

1.00 x 103~ 

1.00 x lozb 
1.00 x loZb 

1.00 x lQZb 

1.00 x I O Z b  

'1.00 x lozb 

1.00 x lozb 

1.00 x lozb 

1.00 x IOk 
1.00 x lozb 

1.00 x lozb 

1.00 x lozb 

5.00 x 10% 

1.00 x lozb 

5.00 x lo"' 

ND 

1.00 x lo-'c 

1.oox lozb 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND * 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1.00 x 10Zb ND . ND 

1.00 x lozb ND ND 

- 1.00 x lozb ND ND 

1.00 x 10" ND ND 

1.00 x lozb ND ND 

See fo,d$otes. at end of table 
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TABLE B2-6A 
(Continued) 

~ 

Soil Absorption Henry's Law 
Coefficient Constant (atm- Log 

Constituent K, (cm/hr) (unitless) m~m01) Kowg 

VOLATILE ORGANICS 
- 

2-Butanone 5.00 x 1 0 3 "  5.00 x 104' 2.74 x IO-% 0.26' 

2-Hexanone 4.45 x 104a 2.00 x 101' ND 1.38' 

4-Methyl-2-pentanone ND 3.00 x 10'' ND ND' 

Acetone 1.40 x 10-3a 5.00 x 104' 2.06 x losd -0.24' 

Carbon tetrachloride 2.40 x 4.00 x lo1' 2.93 x 10'' 2.73' 

Methylene chloride 4.10 x lo3' 4.00 x 10" 3.19 x 10-3' 1.25' 

Tetrachloroethene 5.30 x 10" 4.00 x 2.87 x 10"' 2.53' 

Toluene 4.50 x 10'" 3.00 x 10-" 5.92 x 10-3' 2.69' 

Total xylenes 8.00 x IO-'' 3.00 x 5.27 x 10-3' 3.04' 

SEMIVOLATILE ORGANICS 

Acenaphth y lene 

. Anthracene 

Benzo(g,h,i)perylene 

Benzoic acid 

bis(2-Ethylhexy1)phthalate 

Di-n-buty lphthalate 

Di-n-octylphthalate 

Diethylphthalate 

Dimethylphthalate 

Fluoranthene 

2-Nitrophenol 

4-Nitrophenol 

N-Nitrosodi-n- 
propylamine 

Phenanthrene 

Phenol 

Pyrene . 

Tributyl phosphate 

1.74 x 10'" 

2.25 x lo1" 

5.34 x looa 

7.10 x l ok  

4.58 x 

1.88 x lo-'" 

2.69 x 10" 

5.00 x lo3' 

1.60 x lo3" 

4.30 x 10Ie 

1.00 xlo'la 

6.00 x 19'" 
3.57 105" 

2.70 x 10'' 

5.20 x lo3" 

5.30 x 10" 

3.13 x IO"" 

.." ,IA.. 4 
1 1- j  1 : See footnotes at end of tab&* 

3.00 x 10" 

4.00 x. 10" 

3.00 x IO-'' 

3.00 x 10-" 

4.00 x lo3' 

3.00 x 10" 

3.00 ~ 1 0 " .  

3.00 x 10-le 

3.00 x 10-le 

3.00 x 10'' 

NA 

3.00 x 10-" 

3.00 x lo-'' 

3.00 x 10'' 

3.00 x 10" 

3.00 x 10" 

3.00 x IO-'' 

1.14 x 104' 

8.60 x lo3' 

5.34 x loa 

ND 

3.00 x 10'' 

- 2.80 x lo7' 

ND 

1.14 x loM 
ND 

6.50 x lo6' 

1.79' 

1.91' 

ND 

3.93 x io-" 

1.30 x 10'' 

5.10 x 
ND 

4.07' 

4.45' 

7.23' 

1.87 

5.3' 

4.13 

9.2' 

2.47 

1.56 

4.95 

1.79 . 

1.91 

1.31' 

4.57 

1.46 

5.18' 

4.00' 

0094 
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TABLE B 2 4 A  
(Continued) 

~ 

Soil Absorption Henry's Law 
Coefficient Constant (aun- Log 

Constituent K, (cni/hr) (unitless) mVm01) Kowg 

PESTIC IDE/PC BS 
~~ ~ 

Aldrin 

Aroclor- 1248 

Aroclor- 1254 

Aroclor-1260 

4,4-DDE 

4,4-DDT 

Dieldrin 

Endosulfan I 

Endosulfan I1 

Endrin 

Heptachlor epoxide 

~ 

1.70 x 
1.80 x IOoe 

1.00 x 1o0e 

1.00 x 1o0e 

3.20 x 

6.00 x10-" 

1.90 x loze 

2.08 x lo3" 

2.33 x 1 0 3 a  

1.90 x IOze 

6.65 x 1W 

~ ~ 

3.00 x 10" 

3.00 x 10" 

3.00 x 1 0 1 c  

3.00 x 10" 

3.00 x 10'' 

3 . 0 0 ' ~  IO-'' 
3.00 x 10." 

3.00 x 10" 

3.00 x IO1' 

3.00 x IO1' 

3.00 x lo1' 

4.96 x IO4' 
4.40 x 104f 

8.37 x 1 0 3  

3.36 x lodf 

6.80 x lo-" 

3 . 8 9 ~  10" 

5.84 x IO-" 
ND 

ND 

4.00 x 10-7' 

3.16 103 

3.01 

6.50 

6.50 

6.50 

5.69 

6.36 

4.56 

3.55' 

3.62' 

4.56 

2.704 

aEPA 1992f, the default value for inorganics is 1 x lo3, the experimental vaIue for cadmium. Organic K,s were 
estimated using the regression equation: Log K, = 02.72 + 0.71 Log K, - 0.0061 MW. 

wester  et al. (1991). 

%PA 1993d, Memorandum from ECAO to EPA Region V, 7/21/93, including Attachments 1-6. 

I dSuperfund Public Health Evaluation Manual (SPHEM) October 1986. 

eEPA 1992h. 

fEPA Weri Treatability Ditabase, 1991. 

&PA 1992f, "Dermal Exposure Assessment: Principles and Applications. " All 16, taken from this guidance, unless 
otherwise specified. 

i'* <; 4-j s ._' 
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TABLE B.2-6B 

CHEMICAL SPECIFIC VALUES FOR DERMAL ABSORPED DOSES' (DA) ' 

(mg/crn*-event)- 
CURRENT AND FUTURE LAND USE RECEPTORS 

Active Flyash Inactive Flyash Lime - Sludge - - Solid - Waste -- 

- - --&mtituent-- - - --Pile --__ --pile- -- --s-- outl-Field- Ponds Landfill 
SURFACE WATER 

Arsenic 6.84 x lo9 

Barium 3.458 x 10* 
bis(2-Ethylhexy1)phthdate NA 
Cadmium NA 
Lead NA 
Manganese 6.713 x lo9 

Selenium 1.267 x lo9 
Toluene NA 
U-Total 5.294 x lo9 

1.773 x lo9 
NAb 

5.80 x lo8 
2.027 x 
4.205 x 10" 

NA 
NA 

1.14 10-7 
1.039 x lo6 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.168 x 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

2.32 X l o7  
NA 
NA 

2.242X l o 7  
NA 
NA 

7.511 X 10" 

PERCHED GROUNDWATER 
Arsenic 
Maganese 

NA NA NA 9.183 X 10" NA 
NA NA NA 1.227 X lo8 NA 

~ ~~ 

GROUNDWATER 
~~ 

Arsenic 1.22 x 1014 NA NA NA NA 
Beryllium 2.41 x 1016 NA NA NA NA 
Cadmium NA 3.622 x 10" 3.622 x 10I0 NA NA 
Lead 1.47 x 1014 NA NA NA NA 
Molybdenum NA 3.54x 109 3.54x 109 NA NA 
U-Total 6.43 x lo9 1.165 x lo6 1.165 x lo4 NA NA 

BACKGROUND GROUNDWATER 
Lead 1.72 x loi7 1.421 x 1013 1.421 x NA NA 
Molybdenum NA 5.13 x 10" 5.13 x 10" NA NA 
U-Total 1.51 x 10" NA NA NA NA 

aEPA (19920 "Dermal Exposure Assessment: Principles and Application, " EPA/600/8-91/011B 

bNA = Not applicable 

0 
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EF = exposure frequency (events/year) 

BW = body weight (kg) 

AT = averaging time (days); for noncarcinogens, AT equals (ED) (365 daydyr); for 
carcinogens, AT equals (70-year lifetime) (365 days/yr) 

Soil dermal absorption coefticients are presented in Table B.2-6A. 

B.2.4.2.5 Inhalation Of Gases and Particulates 

The equations used to quantify intake from the inhalation pathway adapted from EPA (EPA 1989a) 

are: 

where: 

I, = 

c, = 

IR = 

ET = 

EF = 

ED = 

BW = 

.AT = 

(radionuclides)I, = (C,)( IR)( ED)( ET)( EF) (B .2-24) 

(chemicals)I, = (C,)(IR)( ET)(EF)(ED)/(BW)(AT) (B .2-25) 

intake from inhalation (pCi) (mg/kgday) 

concentration in air @Ci/m3) (mg/m3) 

inhalation rate (m3/hr) 

exposure time (hr/d) 

exposure frequency (days/yr) 

exposure duration (yr) 

body weight (kg) 

averaging time (days); for noncarcinogens, AT equals (ED) (365 days/yr); for 
carcinogens, .AT equals (70-year lifetime) (365 daydyr) 

B.2.4.2.6 External ExDosure 

The equation used to estimate intake from exposure to direct penetrating radiation is calculated in the 

following manner: 

I,, = (CJ(CF)(EF)(ED)[ETO, x (1 - . .  SHOW) + ET, x (l-SHpJ] (B .2-26) 
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intake from external radiation 

concentration in soil (pCi/g) 

outdoor exposure time (hr/day) 

indoor exposure time (hr/day) __ _ - _ _  ~ __._ ~ 

.. 2 . . -  w i  
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EF - - exposure frequency (daydyr) 

ED - 

SH,, - - shielding factor for indoors (unitless = 0.5) 

shielding factor for outdoors (unitless = 0) 

exposure duration (yr) - 

- SHO", - 

CF - - conversion factor (1.14 x 104yr/hr) 

B.2.4.2.7 Ingestion of Water 

i 

X 

9 

10 

1 1  

12 

13 

14 

15 

16 

17 

19 

The equations used to estimate intake from drinking water are adapted from EPA (1989a). The intake 20 

(radionuclides)I, = (C,)(IR)(EF)(ED) 
21 

.c' (B .2-27) 22 

23 

(chemicals)I, = (C,)(IR)(ED)(EF)/(BW)(AT) (B .2-28) 

where: 

I, = intake from drinking water (pCi) (mg/kg-day) 

C, = concentration in water (pCi/L) (mg/L) 

IR = ingestion rate (L/day) 

EF = exposure frequency (days/yr) 

ED = exposure duration (yr) 

BW = body weight (kg) 

AT = averaging time (days); for noncarcinogens, AT equals (ED) (365 days/yr); for 
carcinogens, AT equals, (70-year lifetime) (365 days/yr) 
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These equations can also be modified to quantify intake from incidental ingestion of surface water. 

The modification consists of replacing IR (L/day),with IR (L/hr) and adding ET (hr/day). 

43 
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e 
B.2.4.2.8 Inhalation of VOCs Released from Household Water 

The model for estimating the inhaled dose of volatile CPC released 

Andelman model (EPA 1991d), applies several assumptions: 

from house 

February 18, 1994 

:hold use, called the 

The volume of water used in a residence by a family of four is 720 L/day 

The volume of air in the dwelling is 150,000 L 

The air exchange rate is 0.25 m3/hr 

The average water-to-air transfer efficiency is 0.5 (Le., half the concentration of a volatile 
chemical in water is transferred to air). 

The Andelman model is applicable to chemicals that will readily volatilize from water (i.e., those with 

a Henry’s Law constance greater than 1 X IO-’ atm-m3/mole and a molecular weight less than 

200 g/mole). The equation is: 

(chemicals)I, = (C,)(IR)(K)(EF)(ED)/(BW)(AT) (B .2-29) 

where: 

1, = 

c, = 

IR = 

K =  

EF = 

ED = 

BW = 

AT = 

B.2.4.3 

average inhaled dose of volatile CPC in air from household use of water 
(mg/kg-day) 

concentration of CPC in water (mglL) 

inhalation rate (m3/day) 

volatilization factor of 0.0005 (unitless) x 1000 L/m3 

exposure frequency (days/yr) 

exposure duration (yr) 

body weight (kg) 

averaging time (d) 

EPA suggests expressing the level of lead in children as pg/ lead deciliter/(dL) blood. The amount of 

lead in blood is the most sensitive indicator of lead exposure. Additionally, children are the most 

sensitive subpopulation for exposure to lead due to their increased absorption of lead compared to 

adults and due to the susceptibility of their developing nervous systems to lead exposure. The agency 

FER\CRU2RnTL.C\APP-B\SECBZ\Fcbruary 8, 1994 6: l2pm B-2-76 
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. I  has concluded that it is not possible to confidently identify a blood-lead level below which no 

undesirable health effects would occur and that a blood-lead range of 10 pg to 15pg/dL represents a 

level of concern. If no more than 5 percent of exposed children are estimated to have blood lead 

levels above 10 pg/dL, a signiticant health hazard due to lead is not deemed to exist. 

1 

2 

n 

4 

To aid in predicting blood-lead levels of children (ages zero to seven years) resulting from multimedia 6 

exposure to lead in a residential setting, the Environmental Criteria and Assessment Oftice of the 7 

EPA Offce of Research and Development (ECAO/ORD) has developed the Uptake/Biokinetic (UBK) x 

model (now in Version 0.5). It is a mathematical model that incorporates the following: 

media-specific uptake factors for exposure to lead via air, drinking water, soil, indoor dust, 
diet, and paint; 

default values of concentrations of lead in various media that reflect ambient background 
levels; and 

default values for exposure factors such as liters of water ingested per day, amount of soil 
ingested per day, and amount of air inhaled per day, which are mean values for children 
ages zero to seven years old. 
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When all default values remain unchanged and there is no exposure to higher than ambient 

environmental levels of lead, the model estimates a blood-lead level of approximately 2 pg/dL. 

level is currently considered by EPA to be the background blood-lead level for children ages zero to 

estimates an associated blood-lead level that may occur in children ages zero to seven years. 

21 

This 22 

23 

seven. When site-specific information on lead levels in soil and water is entered into the model, it 24 

This 25 

level can then be compared with EPA’s level of concern of 10 pg/dL. 26 

27 

Blood-lead levels in children who ingest water from each monitoring well location where total lead 28 

was detected above EPAs action level of 15 pg/dL, were determined using the UBK model. 29 

B.2.4.4 Indoor Radon 31 

Potential exposures to indoor radon were calculated according to the models described in 32 

Attachment I. 33 

34 

35 

0100 
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B.2.5 TOXICITY ASSESSMENT 

A toxicity assessment examines information concerning the potential effects of exposure to CPCs and 

summarizes EPA-approved toxicity values. The goal is to provide, for each CPC, a quantitative 

estimate of the relationship between the magnitude and type of exposure and severity or probability of 

human health effects. The toxicity assessment contains a compilation of toxicity values for CPCs. 

Summaries of the toxic effects associated with major CPCs are included as Attachment I1 to this risk 

assessment. 

* 

B.2.5.1 Toxicitv Values For Constituents of Potential Concern 

This section presents tabulated summary toxicity information for CPCs with noncarcinogenic and 

carcinogenic effects. 

B.2.5.1.1 Noncarcinogens 

For noncarcinogens, it is assumed that a dose exists below which no adverse health effects will be 

seen. Below this "threshold" dose, exposure to a chemical can be tolerated without adverse effects. 

The potential for noncarcinogenic health effects resulting from exposure to chemical contaminants is 

assessed by comparing an exposure estimate (intake) to a reference dose (RfD). 

The RfD is expressed in units of milligrams/kilogramsday (mg/kgday) and represents a daily intake 

of constituent per kilogram of body weight that is not sufficient to cause the threshold effect of 

concern for the constituent. 

An RfD is specific to the chemical, the route of exposure, and exposure duration. To derive an RfD, 
the EPA reviews all relevant human and animal studies for each compound and selects the study (or 

studies) pertinent to the derivation of the specific RtD. Each study is evaluated to determine the no- 

observed-adverse-effect level (NOAEL) or, if data are inadequate for such a determination, the 

lowest-observed-adverse-effect level (LOAEL). The NOAEL corresponds to the dose, in mglkg-day, 

that can be administered over a lifetime without inducing observable adverse effects. The LOAEL 

corresponds to the lowest daily dose, in mg/kg-day, that can be administered over a lifetime that 

induces an observable adverse effect. The toxic effect characterized by the LOAEL is referred to as 

the "critical effect". To derive an RfD, the NOAEL (or LOAEL) is divided by uncertainty factors to 

ensure that the R f D  will be protective of human health. Uncertainty factors are applied to account for 

(1) extrapolation of data from laboratory animals to humans (interspecies extrapolation), (2) variation 
b g  
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in human snsitivity to the toxic effects of a compound (intraspecies differences), (3) derivation of a 

chronic RfD based on a subchronic rather than a chronic study, and/or (4) derivation of an RtD from 

the LOAEL rather than the NOAEL. In addition to these uncertainty factors, modifying factors 

between 0 and 10 may be applied to reflect additional qualitative considerations in evaluating the data. 

For most compounds, the modifying factor is 1. 

0 

Separate RfDs are needed for ingestion and inhalation pathways. EPA (1992b) presents reference 

concentrations (RfC) for the inhalation route. Inhalation noncancer toxicity values are usually 

expressed as inhalation concentrations (RfC) in units of mg/m3. Because noncancer risk 

characterization requires an estimate of dose in units of mg/kg-day, the inhalation RfC must be 

converted to an inhalation RtD. This is done by assuming humans weigh 70 kg and inhale 20 m3 of 

air per day (i.e., the inhalation RfC (mg/m3) multiplied by 20 m3/day and divided by 70 kg yields an 

inhalation RtD (mg/kg-day)). 

The primary source of values for RtDs are the Integrated Risk Information System (IRIS) and the 

HEAST compiled and maintained by the EPA (EPA 1993a, 1993b). Other EPA sources of RfD 

values were also consulted, when available. Surrogate chemicals were not used for derivation of an 

RfD unless the chemical similarity was close and the derivation was highly defensible. Since dermal 

RfDs are derived from oral RfDs, the oral target organ is adopted as the dermal target organ. RtDs 

for noncarcinogenic CPCs in Operable Unit 2 are presented in Table B.2-7. 

0 

B.2.5.1.2 Chemical Carcinogens 

The toxicity information considered in the assessment of potential carcinogenic risks includes (1) a 

weight-of-evidence classification and (2) a slope factor. The weight-of-evidence classification 

qualitatively describes the likelihood that a chemical is a human carcinogen and is based on an 

evaluation of available data from human and animal studies. A chemical may be placed in one of 

three groups in EPA’s classification system to indicate its potential for carcinogenic effects: 

Group A, a human carcinogen; Group B1, or B2, a probable human carcinogen; and Group C, a 

possible human carcinogen. Chemicals that cannot be classified as human carcinogens because of a 

lack of data are placed in Group D, and those for which there is evidence of noncarcinogenicity in 

humans are placed in Group E. 

.~ . 
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TABLE B.2-7 

REFERENCE DOSES FOR NONCARCINOGENIC CHEMICALS 

Chronic Oral Chronic Inhalation Reference Effect of Concern Uncertainty Factor 
Reference Dose Reference Dose' Concentration ... 

c+ Oral Inhalation Oral Inhalation Source 
0 Chemicals (mglkglday 1 (mglkglday) ( m g W  - 

INORGANICS 

Ammonia 

Antimony 

Arsenic 

Barium 

Beryllium (Soluble Salts) 

Cadmium (Food) 

Cadmium (water) 

Chromium (VI) 

Cobalt 

Copper 

Cyanide 

Lead and Compounds 
(lnorganic) 

Manganese (Oral and Food) 

Manganese (Water) 

Mercury, Inorganic ' 

Molybdenum 

9.7 x 1 0 ' 8  

4 x 104 

3 x 104 

7 x 102 

5 x 1 0 3  

I x 1 0 3  

5 x 104 

5 x 103 

6 x 10' 

ND 

2 x 1 0 2  

ND 

1.4 x 1 0 '  

5 x 1 0 3  

3 x 104 

5 x 1 0 3  

3 x lo-*' 

ND 

ND 

1 x 104 

ND 

ND 

ND 

3 x 1 0 7  

ND 

ND 

ND 

1.1 x 1 0 4 a  

ND 

8.6 x 
ND 

1 IO" 

ND 

ND 

5 x 104 

ND 

ND 

ND 

1 x 1 0 6  

ND 

ND 

ND 

4 x io4 

ND 

3 x 10-4 

ND 

See footnotes at end of table 

Taste Threshold Nasal Cavity 

Reduced Lifespan; Altered ND 
Blood Chemistries 

Keratosis; Hyperpigmentation ND 

Increased Blood Pressure Fetotoxcity 

None Observed ND 

Renal Damage Cancer 

Renal Damage Cancer 

None Reponed Nasal 
Mucosa 
Atrophy 

Rhinitis 

Cardiomyopathy Lung Lesions 

GI System Irritation ND 

Weight Loss; Thyroid Effects; ND 
Myelin Degeneration 

CNS Effects 

No Effect 

CNS Effects 

Kidney Effects 

Increased Uric Acid Levels 

CNS Effects 

Respiratory 
Symptoms; 
Psychomotor 
Disturbances 

ND 

Neurotoxicity 

ND 

1 

1000 

3 

3 

100 

10 

10 

500 

ND 

ND 

100 

ND 

1 

1 

1000 

30 

30 

ND 

ND 

1000 

ND 

ND 

ND 

300 

ND 

ND 

ND 

ND 

300 

ND 

30 

ND 

c, f 

C 

C 

c, f 
C 

C 

C 

C 

d ,  e 
f 

C 

C 

C 

C 

f 

C 



TABLE B.2-7 
(Continued) 

I 

Chronic Oral Chronic Inhalation Reference Effect of Concern Udcertainty Factor 
Reference Dose Reference Dose" Concentration 

Oral Inhalation Oral Idhalation Source 
( m g W d a y )  (mg W d a y  1 (ms/m3) I Chemicals 

INORGANICS (Continued) I 

Nickel 2 x 10-2 ND ND Reduced Body Weight and Cancer c, f 
Organ Weight 

I Selenium 5 x 10-3 ND ND Selenosis ND 3 

Thallium (Sulfate) 8 x 105 ND ND Increased SGOT and Serum ND 3000 
LDH Levels; Alopecia 

Thorium ND ND ND --- ND ND 

Ul-aniUm 3 x 103 Reduced body weight, renal 1.000 
damage 

Vanadium 7 x 103 ND ND None Observed ND 100 
Zinc 3 x 10-4 ND ND Decrease in Erythrocyte ND 3 

Superoxide Dismutose 
Activity 

ORGANICS 

2-Chlorophenol 5 x 103 ND ND Reproductive Effects ND 1000 
1,2-Dichloroethane 

2-Methy lnapthalene ND ND ND ND ND ND 

2-Methylphenol (0-cresol) 5 x 10-2 ND J 

4-Chloropheny l-pheny lether ND ND 

4-Methylphenol @-cresol) 5 x 102 ND ' 

Acenaphthene 6 x 10.' ND 

Acenaphthy lene 

Anthracene. 3 x 10-1 ND 

ND Reduced Body Weight Gain; ND 

ND ND ND 

ND Reduced Body Weight Gain; ND 

ND Hepatotoxicity ND 

Neurotoxicity 

Neurotoxicity 

1000 

ND 

1000 

3000 

ND No Effects ND 3000 

See footnotes at end of table 
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TABLE B.2-7 
(Continued) 

Chronic Oral Chronic Inhalation Reference Effect of Concern Uncertainty Factor 
* -  ,. . ' Reference Dose Reference Dose" Concentration Inhalation Oral Inhalation Source {%A " . ' Oral Chemicals (mg&/daY 1 (Wkglday)  (mglm') 

ORGANICS (Continued) 
Benzo(a)anthracene ND ND ND ND ND ND ND C 

Benzo(a)pyrene 

Benzo@)fluoranthene 

Benzo(ghi)perylene 

Benzo(k)fluoranthene 

bis(2-ethylhexyl)phthalate 

Carbazole 

Chrysene 

Dibenzo(a ,h)anthracene 

Dieldrin 

Di-n-octyl phthalate 

Endrin ketone 

ideno(l.2.3-cd)pyrene 

Methylene chloride 

N-nitrosodipheny lamine 

Pentachlorophenol 

Phenanthrene 

TCDD, 2. 3, 7, 8 

Vinyl chloride 

See footnotes at end of table 

2 x 1 0 2  

ND 

3 x 10-*b 

ND 

ND ND Elevated Liver and'Kidney ND 
Weights; Increased SGOT 
and SGPT 

ND ND ND ND 

ND ND Developmental Toxicity ND 

1000 ND f 

ND ND C 

ND ND f 
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TABLE B.2-7 
(Continued) 

1993) 

CNS = Central nervous system 

ND = No data available 

I 
Chronic Oral Chronic Inhalation Reference Effect of Concern  uncertainty Factor 

Reference Dose Reference Dose" Concentration I 

Oral Inhalation oral  i Ihalation Source C hemica Is (mg W d a Y )  (mg W d a y )  (mg/m') 
I PESTICIDES I PCBS I 

Polychlorinated Biphenyls ND ND ND ND 

DDT 5 x 10' ND ND Liver Lesions 

ND 

ND 

ND 1 ND C 

1001 . ND C 

i 

i 
i aWhere only a reference concentration for inhalation is available, derived by assuming a 70kg adult inhales 2 0 d  of air per day. 

bEPA, HEAST, A M U ~  FY-1991 

%PA IRIS database 1993, July 1993. 

dOral intake guidance value recommended by EPA 1992 [memorandum subject: Cobalt toxicity] 

I 

elnhalation RfD/RfC provided by EPAlECOA 1990 [memorandum]. 

fEPA, HEAST, AMWI FY-1992. 
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The cancer slope factor is the toxicity value used to quantitatively express the carcinogenic risk of 

cancercausing constituents. It is detined as the upper-bound estimate of the probability of cancer 

incidence per unit dose averaged over a lifetime. Slope factors are derived from studies of 
' carcinogenicity in humans and/or laboratory animals and are typically calculated for compounds in 

Groups A;Bl, and B2. Slope factors are specific to a chemical and route of exposure and expressed 

in units of (mg/kg-day)-' for both oral and inhalation routes. The induction of cancer by dermal 

absorption is evaluated using oral slope factors. Inhalation cancer toxicity values are usually 

expressed as inhalation unit risks in units of reciprocal pg/m3 (l/pg/m3). Because cancer risk 

characterization requires an estimate of reciprocal dose in units of 1 /mg/kg-day, the inhalation unit 

risk must be converted to the mathematical equivalent of an inhalation cancer slope factor, or risk per 

unit dose (mg/kgday). This is done by assuming humans weigh 70 kg and inhale 20 m3 of aidday 

(i.e., the inhalation unit risk (l/pg/m3) divided by 20 m3/day, multiplied by 70 kg and multiplied by 

1000 pg/mg yields the mathematical equivalent of an inhalation slope factor (l/mg/kg-day)). Slope 

factors for CPCs are presented in Table B.2-8. The primary sources of these toxicity values are 

EPA's IRIS (EPA 1993a) and the quarterly updated HEAST (EPA 1993b). Other EPA sources of 

cancer slope factors were also consulted when available. Surrogate chemicals were not used for 

cancer slope factor derivation unless the chemical similarity was close and the derivation was highly 

defensible. 

. 

The following exceptions, where information from one chemical was used to model a compound 

class, are noted: 

The carcinogenicity of all polychlorinated biphenyl (PCB) isomers is assumed to be equal . 
to the carcinogenicity of Aroclor- 1260 because dose-response data for other isomers are 
inconclusive. 

The carcinogenicity of dioxins and furans are determined using EPA's revised 1989 
"Toxicity Equivalency Factors" (TEF) (EPA 1990e). These TEFs were determined with 
the basic assumption that all dioxins and furans are carcinogenic. 

The carcinogenicity of PAHs.is determined initially using the benzo(a)pyrene cancer slope 
factors, and refined using a relative potency approach (Clement 1988, 1990). 

For risk assessment purposes, mixtures of chlorinated dibenzo-p-dioxins (CDD) and chlorinated , 

dibenzofurans (CDF) can be evaluated using EPA's toxicity equivalency method. This approach, 

based on available toxicological data, uses derived TEFs to convert the concentration of CDD or CDF 

congeners into an equivalent concentration of 2,3,7,8-tetrachlorodibenzo-pdioxin (2,3,7,8-TCDD). 
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TABLE B.2-8 

CANCER SLOPE FACTORS FOR CARCINOGENIC CHEMICALS 

! 

i 
I 
~ 

I 

I 

I 
I 

I 
i 

I 

1 
I Oral Cancer Slope Inhalation Cancer Tumor Site 

Factor Slope Factor" Cancer 
Classification Source Oral Inhalation Chemical [(mg/kg/day)-lI [ (nig/kg/day)- 11 

INORGANICS I 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium (VI) 
Cobalt , 

Copper 
Cyanide 
Lead (Inorganic) 
Manganese 
Mercury (Inorganic) 
Molybdenum 
Nickel (Refinery Dust) 
Selenium (Selenium Sulfide) 
Thallium 
Vanadium 
Zinc 

ND 
1.8 x looh , 

ND 
4.3 x loo 

ND 
ND 
ND 

ND' 
ND 
ND' 

ND 
ND 
ND 

ND 

ND' 

ND' 

ND' 

ND' 

ND 
1 . 5 ~  10" 

. ND 
8.4 x 10' 
6.1 x l o g  
4.1 x 10'9 

ND 
N P  
ND 
ND 
ND 
ND 
ND 
0.84 
ND 
ND 
ND 
ND 

ND 
Skin, Lung 

ND 
Total Tumors 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Liver, Lung 
ND 
ND 
ND 

ND 

ND 
Respiratory System 

Lung 
Respiratory System 
Lung 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

Respiratory System 

I 

Ammonia ND ND ND ND P b 
ND b 

b,c 
b7 g ND 

P2 b .  
B1 b 

b 
b ND 

ID b 
!? b 
B2 b 

b 
b 
b 

b, g 
b 
b 
b 

D b 

I A 

I A 

D 
D 

ND 
;A 

? 
B2 

ND 

1 

SEMIVOLATILES I 
1 

2-Chlorophenol ND ND ND ND ND b 
ND 
b 

2-Methylnapthalene ND ND ND ND 

4-C hloropheny I-pheny lether ND ND ND ND Idp ND 
4-Methylphenol (p-cresol) ND ND ND ND c b f  
Acenaph tliene ND ND ND ND ND b, j 

See footnotes at end of table 

I 

ND 
2-Methylphenol (o-cresol) ND ND ND ND (2 
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TABLE B.2-8 
(Continued) 

Oral Cancer Slope Inhalation Cancer Tumor Site 
Cancer 

Oral Inhalation Classification Source 
Factor Slope FactoP 

Chemical [(mg/kg/day)- I ]  [(mg/kg/day)- I ]  
SEMIVOLATILES (Continued) 

Anthracene ND' ND ND ND D b '  

Di-n-octyl phthalate ND ND ND ND ND b 
Benzo(a)anthracene 5.8 x IOo 6.1 x IOo ND ND ' B2 d, f 

TCDD, 2, 3, 7, 8 1.5 x 105 1.5 x 10' Respiratory ND B2 g,  k 
System, Liver 

N-nitrosodiphenylamine 4.9 10-3 ND Urinary Bladder ND B2 b 

Polychlorinated Biphenyls 7.7 x loo ND Liver ND B2 b 
DDT 3.4 x 101 3.4 x 10". Liver Liver B2 b 

PESTICJDES / PCBS 

a m e r e  only a unit risk for inhalation is available derived by assuming a 70 kg adult inhales 20nP of aidday. 

bEPA IRIS database 

'The HEAST (1992) presented an inhalation slope factor of 50 (mg/kg-day)-I, based on absorbed dose (absorption factor of 0.3). A risk of 15 (nig/kg-day)-I 
based on ambient dose is the value used in this risk assessment. 

dEPA, HEAST, Annual FY-1991 
eNo data presented for chemically induced carcinogenicity - radiocarcinogenicity of uranium isotopes are discussed elsewhere. 

fSlope factors for benzo(a)pyrene used for 82 PAHs. 

gEPA, HEAST, Annual FY 1992. 
hDerived from the proposed inorganic arsenic ingestion unit risk [5 x IO' (pg/I)-']. "The uncertainties associated with ingested inorganic arsenic are such that 
estimates could be revised downward as much as an order of magnitude, relative to the risk estimates associated with most other carcinogens" (EPA 1993). 
jNot classified or not classifiable as to human carcinogenicity . 
JEPA carcinogenicity assessment under review as of 5/1/93. 
kFor polychlorinated dibenzo-p-dioxin and polychlorinated dibenzofurans, the 2, 3, 7, 8-TCDD toxicity equivalents will be calculated using the appropriate 
l-TEFS/89 (1989 EPA Interim) Toxicity Equivalent Factor (EPA 

ND = No data available 
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Table B.2-9 presents the TEFs for a variety of CDD and CDF congeners. Congeners containing 

chlorines at the 2,3,7, and 8 positions are considered to be more toxic, and congeners without 

chlorines at those positions are assigned a TEF of "0. " However, to be more conservative, all 

unspecified congeners are assumed to be the more toxic form. 

. 0 

. ___._ - ~ - _ _ _  -- - --- -- 

Carcinogenic risks associated with PAHs are evaluated using the relative potency approach described 

by Clement (1988 and 1990). This.approach, approved by EPA Region V, considers the relative 

potency of the individual PAHs and allows site-specific relative concentrations to be expressed in the 

risk assessment. The relative potency factors for PAHs are presented in Table B.2-10. 

B.2.5.1.3 Radiocarcinogens 

Some elements have isotopes consisting of unstable atoms (i.e., they undergo spontaneous 

transformation into more stable atoms). These isotopes are said to be radioactive, and the 

transformation process is known as radioactive decay. Radioactive decay is usually accompanied by 

the emission of charged particles and gamma rays. These emissions are called radiation. There are 

three types of radiation, which are potentially of concern at the FEMP: alpha, beta, and gamma. 

Alpha and beta radiation consist of charged particles capable of ionizing nearby matter. These 

radiations generally have little ability to penetrate deeply into adjacent matter, and can be interdicted 

by skin, air, and clothing. In most cases, the emission of an alpha or beta particle from an atom is 

followed by a release of x-rays or gamma radiation. Depending on their energies, these radiations 

may have considerably more penetration power than eith'er alpha or beta radiation and are thus more 

difficult to shield. 

, Radiation exposures can be separated into external and internal exposures. External exposure occurs 

when the radionuclide is outside of the body. Because alpha and beta radiation generally have a low 

penetrating power, skin and air become effective radiation shields in most cases. Therefore, external 

exposures to gamma radiation are the primary concern at environmental levels. Internal exposure 

occurs after the radionuclide enters the body via inhalation or ingestion. For internal exposures, 

alpha and beta particles become more important because their energy is directly absorbed by living 

cells. 

- 

Inhalation and ingestion are the primary routes for internal exposure to radionuclides. Biologically 

significant exposures to alpha and beta emitters are more probable for internal exposure because the 

e .  3. p -. 
.? i r". i f 
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TABLE B.2-9 

DIOXIN AND FURAN TOXICITY EQUIVALENCY FACTORSa 

Compound TEF 
DIOXINS 

~~ ~ ~ ~ ~ ~ ~ ~~ 

Mono-, Di-, and Trichlorodibenzo-p-dioxins 0 
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 1 

Other TCDDs 0 

Other PeCDDs 0 

Other HxCDDs 0 

2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.5 

2,3,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 0.1 

2,3,7,8-Heptachlorodibenzo-pdioxin (HpCDD) 0.01 

Octaclorodibenzo-pdioxins (OCDD) 0.001 
Other HpCDDs 0 

FURANS 

Mono-, Di-, and Trichlorodibenzo-p-furans 

2,3,7,8-Tetrachlorodibenzo-p-furan (TCDF) 

1,2,3,7,8-Pentachlorodibenzo-p-!irans (PeCDF) 
2,3,7,8-Pentachlorodibenzo-p-!iran (PeCDF) 

2,3,7,8-Hexachlorodibenzo-p-furan (HxCDF) 

2,3,7,8-Heptachlorodibenzo-p-furan (HpCDF) 

Octaclorodibenzo-p-furans (OCDF) 

Other TCDFs 

Other PeCDFs 

Other HxCDFs 

Other HpCDFs 

0 
0.1 
0 

' 0.05 
0.5 . 
0 
0.1 
0 
0.01 
0 

0.001 

$ ; p  
: ! .ts ~~ . 
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TABLE B.2-IO 

TOXICITY EQUIVALENCY FACTORS (TEF) 
AND CORRESPONDING ORAL AND INHALATION SLOPE FACTORS 

FOR THE GROUP B2 PAHsa 

Relative Oral Slope Factor .Inhalation Slope Factor- - ~ ___- -- _ _ _ _ _ _ _ _ _ ~  __ -_____ -__ 
PAH Potency (mg/kg-day )-' (mg-kg/day)-' 

Benzo( a)pyrene 1 .o 7.3 6. 1 

Benzo( a)anthracene 0.145 1.1 0.89 

Benzo( b)fluoranthene 0.1228 0.90 0.75 

Benzo( k)fluoranthene 0.0523 0.38 0.32 

Chrysene 0.0044 0.032 0.027 

Dibenzo(a, h)anthracene 1.11 8.1 6.8 

Indeno( 1,2,3 -cd)p yrene 0.278 2 .o 1.7 

aClement International 1990. 

7, 1994 3:45pm B-2-89 
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emitter is in direct contact with tissue. Once in the body, exposure depends on the absorption and 

retention characteristics of the radionuclide. These absorption and retention characteristics are based 

on the chemical form of the radionuclide in a compound and not on the isotopic form of the 

radionuclide. GI absorption factors and lung retention classitications for the radionuclides of concern 

are presented in Table B.2-11. 

Radioactive contamination within Operable Unit 2 is characterized as low-level ionizing radiation. 

The principal adverse biological effects associated with ionizing radiation from radioactive substances 

in the environment are mutagenicity, teratogenicity, and carcinogenicity. Mutagenicity is the ability 

to induce genetic mutations in the nuclei of either body cells or reproductive cells. Teratogenicity is 

the ability to induce or increase the incidence of congenital malformations, which are permanent 

structural or hnctional deviations produced during embryonic growth and development. 

Carcinogenicity is the ability to produce cancer. The carcinogenicity of a radioactive.isotope of an 

element depends on several factors including: 

The type of radiation emitted by the radioisotope 
The energy of the radiation emitted . 
The radiological half-life of the isotope 
The retention and concentration characteristics of the radioisotope in the human body. 

Carcinogenicity is believed to be the limiting deleterious effect at the levels of radiation dose 

encountered within Operable Unit 2 and has been used as the sole basis for assessing the radiation- 

related human health risks of a site contaminated with radionuclides (EPA 1989a). 

The relationship between radiation dose and health effects is relatively well characterized for high 

doses (Le. > 10 rad). Hence, risk estimates are strictly applicable only to large populations exposed 

to high levels of radiation. Lower levels of exposure may constitute a health risk, but% direct cause 

and effect relationship is difficult to establish because a particular effect in a specific individual can be 

produced by many different processes. For low doses, health effects are presumed to occur but can 

only be estimated statistically. Therefore, the risk of cancer incidence from exposure to low levels of 

ionizing radiation must be extrapolated from incidence data at higher doses. 

Under CERC.LA methodology, the EPA assumes a unit intake of, or external exposure to, a 

radionucliKe -bv@,a lifetime. The annual radiation dose equivalent from the radionuclide to each 

organ in each year of life is calculated. The average excess number of all types of radiation-induced 
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I CANCER SLOPE FACTORS FOR OPERABLE UNIT 2 RADIONUCLIDES OF CONCERN 

GI Absorption Penetratingb 
ICRP Inhalationb Factof Ingestionb External Exposure 

-Lung-&& - (pci)l.- ----(f-)--- -- - - (~e  i)-l-- -__ -(pCi-yr/g)-l ____- 
____--___ ,Radionuclide--- I 

Actinium-227 + 7 dtrs 

* Americium-241 

Cesium-137 + dtr 

Neptunium-237 + dtr 

Protactinium-23 1 

Lead-210 + 2 dtrs 

Plutonium-23 8 

Plutonium-239/240 

Radium-226 + 5 dtrs 

Radium-226 + 8 dtrs 

Radium-228 + dtr 

Radon-222 + 4 dtrs 0 Ruthenium-106 

Strontium-90 + dtr 

Technetium-99 

Thorium-228 + 7 dtrs 

Tho~ium-230 

Thorium-232 

Thorium-232 + 10 dtrs 

Uranium-233 

Uranium-234 

Uranium-235 + dtr 

Uranium-238 + 2 dtrs 

Y 
W 

D 
W 

Y 
D 
Y 
Y 
W 

W 

W 
* 
Y 
D 
W 

Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

8.8 x lo-' 

3.2 x 10' 

1.9 x 10" 

2 . 9 ~  10' 

3.6 x 10" 

4.0 109 

3.9 x IO-' 
3.8 x 

3.0 x 10-9 

7.0 x 109 

6.9 x 10" 

7.7 x 101' 

4.4 x lo1' 

6.2 x 10" 

8.3 x 10" 

7.8 x 10' 

2.9 x 10' 

2.8 x 10' 

1.1 x 107 

2.7 x 10' 

2.6 x 10' 

2.5 x 10' 

5.2 x 10' 

1.0 x 103 

1.0 x 1 0 3  

1.0 x 103 

1.0 103 

1.0 10-3 

1.0 10-3 

1.0 x 10' 

2.0 x l o L  

2.0 x 10-1 

2.0 x l o 1  

2.0 x l o 1  

1.0 x 10' 

5.0 x 10' 

3.0 x 10' 

8 . 0 ~  10' 

2.0 x lo4 

2.0 x lo4 

2.0 x 10" 

2.0 x l--l 

5.0 x lo-* 

5.0 x 10' 

5:O x 10' 

5.0 x lo2 

3.5 x 

2.4 x 10" 

2.8 x 10" 

2.2 x 10-Io 

9.2 x 10.'' 

6.6 x lo-'.' 

2.2 x 

2.3 x lo-'' 

1.2 x 

7.8 x 10" 

1.0 x lo1' 

1.7 x 10" 

9.5 x lo1' 

3.6 x lo-" 

1.3 x 10" 

5.5 x 10" 

1.3 x 10" 

1.2 x 10" 

1.7 x 10" 

1.6 x 10" 

1.6 x l o L L  

1.6 x lo-'' 

2.8 x 10" 

8.5 x 10-7 

4.9 x 10-9 

4.3 x 107 

2.0 x l o 6  

2.6 x 

1.6.x 10" 

2.8 x lo-'' 

2.7 x lo-" 

6.0 x l o 6  

6 . 0 ~  lod 

2.9 x 

5.9 x 

0.0 x loo 

0.0 x loo 

6.0 x 1043 

5.6 x l o 6  

5.4 x 10" 

2.6 x 

8.5 x 

4.2 x 10." 

3.0 x lo-" 

2.4 x 107 

3.6 x 10' 

*Classification recommended by the ICRP for half-time for clearance from the lung. 

= years, "W" = weeks, "D" = days, "*" = gas. a n y *  

EPA 1993b e 
I , : 
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fatal cancers that occur in a year is then estimated for the corresponding dose equivalents received 

during that year and relevant preceding years. The excess number of radiation-induced fatal cancers 

is derived from epidemiological data, extrapolation from high radiation doses to low doses, and 

hypothetical models for projecting risk through a lifetime. The relationship between cancer incidence 

and exposure to radioactive materials is quantified by using mathematical extrapolation models, which 

estimate the largest possible linear slope (within the 95 percent UCL) at low extrapolated doses 

consistent with the data. Because EPA is concerned with assessing cancer incidence, each 

radionuclide slope factor has been calculated by dividing the excess fatal cancer risk for that 

radionuclide by the mortality-to-incidence risk ratio (EPA 1989a) for the types of cancer induced by 

that radionuclide. This "radiocarcinogenicity slope factor" thus is characterized as the "maximum 

likelihood estimate of the age-averaged lifetime total excess cancer risk per unit intake or exposure" 

(EPA 1993b). That is, the true risk to humans, although not identifiable, is not likely to exceed this 

upperbound estimate; it may, in fact, be lower. 

B.2.5.2 Dermal Reference Doses and Cancer Sloue Factors 

Dermal RfD values and cancer slope factors are derived from the corresponding oral values. In the 

derivation of a dermal RfD, the oral RfD is multiplied by the gastrointestinal (GI) efficiency factor, 

expressed & a fraction. The resulting dermal RfD is an RfD based on absorbed dose, which is the 

appropriate value with which to compare a dermal dose, because dermal doses are expressed as 

absorbed rather than exposure doses. In a similar manner, and for the same reasons, an oral cancer 

slope factor is divided, rather than multiplied, by the GI adsorption efficiency because cancer slope 

factors are expressed as reciprocal dose. Dermal RfD values and cancer slope factors for the 

chemicals of concern in Operable Unit 2 are presented in Table B.2-12. 

The most important consideration regarding the uncertainty associated with a dermal RfD or cancer 

slope factor is the accuracy of the GI absorption efficiency factor. For this reason, the toxicity 

profiles presented in Attachment I1 contain pharmacokinetics sections in which the oral absorption 

data are evaluated. Where appropriate, the low (most conservative) end of the range of available GI 

absorption data for humans is used in the derivation of the dermal RfD or cancer slope factor. When 

the human data are insufficient, animal data are used. Data from highdose experiments not used if 

more suitable data are available and it appears that saturation of the GI absorption process could have 

occurred. 
" . B  I.: -3. .1. i f  
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TABLE B.2-12 

DERMAL REFERENCE DOSES AND CANCER SLOPE FACTORS FOR 
CHEMICAL CONSTITUENTS OF POTENTIAL CONCERN 

Gastrointestinal Absorption Dermal Reference Dose Dermal Slope Factor 
Chemical Fraction ~ ~ ~ _ _  _-- - (mg&g-cJay) --(mglkg-clay)L-- 

INORGANICS 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Chromium (VI) 

Cobalt 

Copper 

Manganese 

Mercury 

Molybdenum 

Nickel 

Selenium 

Silver 

Thallium 

Tin 

Uranium 

VaMdiUm 

0.15" 

0.95h 

0.91gSh 

0.Olh 

0.05' 

(food) 0.05" 
(water) 

0.45" 

0.45" 

0.6h 

0.72* 

N A ~  

(food) 0.03" 
(water) 

0. 15h 

0.38" 

0.05' 

0. 8" 

0.05' 

1" 

0.05' 

0.05' 

0.05' 

6.00 x lo'' 

2.85 x lo4 

6.37 x 10' 

5 . 0 0 ~  10' 

4.50 x l o 3  

5.00 x 10' 
2.50 x 

2.25 x l o 3  

2.70 x lo'* 

2.20 x 10' 

NDh 

ND 

4.20 x l o 3  
i .5ox 104 

1.90 x 103 

2.00 x 103 

4.50 x 10' 

4.00 x lo3 

NDh 

6.00 x 10' 

3.00 x 10' 

1.50 x 104 

3 . 5 0 ~  lo4 

NDb 

1.90 x loo 

ND 

4.30 x 10' 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND' 

ND 

Zinc 0.25h 7 . 5 0 ~  10' ND 

VOLATILES 

Te trachloroethene 0.gr 9.00 x 103 5.78 x 10' 

Vinyl chloride 0.98 ND 2.11 x looo 01.1 8 
See foot?j'o&s[at>end of table 

. . .  
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TABLE B.2-12 
(Continued) 

~ 

Gastrointestinal Absorption Dermal Reference Dose Dermal Slope Factor 
Chemical Fraction (mg/ kg-day) (rng/kg-day)-' 

SEMIVOLATLLES 

Acenaphthene 

Acenaphthy lene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b) fluoranthene 

Benzo( b)perylene 

Benzo(k) fluoranthene 

Chrysene 

Dibenzo(a, h)anthracene 

Dibenzofuran 

Fluoranthene 

Fluorene 

Indeno( 1,2,3cd)pyrene 

2-Methylnaphthalene 

Naphthalene 

4-Nitroaniline 

4-Nitrophenol 

Pentachlorophenol 

Phenanthrene 

Pyrene 

2,4,5-Trichlorophenol 

Tributyl phosphate 

1 .W 
0. 43" 

0.43" 

0.43" 

0.43" 

0. 43" 

0.43a 

0.43" 

0. 43a 

0. 43" 

NAk 

0.43" 

0.Y 

0.43a 

l.W 

1.P 

0.9' 

0.9' 

0.9' 

0.9' 

0.43' 

0.9' 

0.9' 

.-. s . 
,J .%. 4. 3 

See footnotes at end of table 

6.00 x 10" 

ND 

1.20 x 10' 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1.72 x 10' 

2.00 x 10' 

ND 

ND 

4.00 x 10' 

2.70 x l o3  

7.20 x i o 3  

2.70 x l o3  

ND 

1.29 x 10' 

9.00 x loz 

4.50 x 10-3 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1.33 x 10' 

ND 

ND 

ND 

ND 
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TABLE B.2-12 
(Continued) 

Gastrointestinal Absorption Dermal Reference Dose Dermal Slope Factor 
Chemical Fraction (mg/kg-day) (mg/ kg-day ) - I  

- .____ EESTICIDE/ECBS -_ 

'Polychlorinated biphenyls 0.75" 

4,4-DDT O.% 

Dioxindfurans 0.5' 

5.30 x 1 0 5  

4.50 x 104 

ND 

~ 

1.03 x 10' 

3.78 x lo-' 

3.00 x 105 

%ee the Toxicity Protile for this chemical in Attachment 111. 

bND - Not derived. 

'EPA 1989a, "Risk Assessment Guidance for Superfund, Volume, Human Health Evaluation Manual (Part A)", 
EPA/540/1-89/002, pp. A-2 to A-3. 

d~~~~~ 1988. 

?%e  carcinogenicity of uranium is due to its radioactivity rather than chemical toxicity; its cancer potency due to 
penetrating external radiation is presented in Table B.2-11. 

fSection B. 2.5.2. 

gJones, T.D. and B.A. Owen, 1989, "Health Risks from Mixtures of Radionuclides and Chemicals in Drinking 
Water", Oak Ridge National Laboratory, Oak Ridge, Tennessee, ORNL-6533. 

hEPA 1993a, Memorandum from ECAO to EPA Region V, 7/21/93, including Attachments 1-6. 

'ATSDR 1990, "Toxicological Profile for 2,3,7,8-Tetrachlorodibenzo-p-dioxin", Draft for Public Comment, U.S. 
Public Health Service, Atlanta, Georgia. 

JNA - Not appropriate 

kNA - Not available 

.-. 2.  '; 4.3 
{,. 4 .(' . I  
., 
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When sufficient quantitative data were not located, a default GI absorption factor was used. As noted 

by EPA (1989a), the GI absorption of many metals from the GI tract is limited, and 0.05 is a 

reasonable default for metals and inorganic substances. EPA (19894 did not recommend a separate 

default value for organic chemicals. A compilation of data for 19 organic chemicals presented GI 

absorption efiiciencies of at least 0.9, indicating that organic chemicals are generally readily 

absorbed. The arithmetic average of the GI efficiencies for the 19 organic chemicals, 0.91368, 

equivalent to 0.9 when rounded to one significant figure, appears to be a reasonable default GI 

absorption efiiciency factor for organic chemicals. The default of 0.9 for GI absorption is used for 

organic chemicals for which quantitative data were not sufiicient. 

B.2.5.3. Toxicitv Profiles 

Toxicity profiles are included as Attachment I1 to this risk assessment. 

B.2.6 RISK CHARACTERIZATION 

Risk characterization is the final step in the risk assessment process, combining the information 

developed in the toxicity assessment (Section B.2.4) and the exposure assessment (Section B.2.3). 

The potential of a CPC to cause carcinogenic effects is presented as the incremental lifetime cancer 

risk (ILCR). Potential noncarcinogenic effects are presented as hazard quotients (HQs) or HIS, as 

defined below. 

B.2.6.1 Risk Characterization for Chemical Carcinogens 

The risk attributed to exposure to chemical carcinogens is estimated as the ILCR probability percent 

an individual developing cancer over a lifetime as a 'result of exposure to a potential carcinogen. At 

low doses, the risk of developing cancer is estimated as follows (EPA 1989a): 

Risk = (CDI)(SF) (B 2-30) 

where: 

Risk = risk of cancer incidence, expressed as a unitless probability 

CDI = chronic daily intake averaged over 70 years (mg/kg/day) 

SF = slope factor (mg/kg/day)" 
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B.2.6.2 Risk Characterization for Radionuclide Carcinoeens * 

The procedures for estimiting the total lifetime excess cancer risks due to continuous, lifetime 

exposure (i.e., a 70-year average life span) to radionuclides are discussed below. 

B.2.6.2.1 Risk Characterization for Internal Exposures- - _. - - -. -- - __ - - -- 

Risk characterization for internal exposures to radionuclides (intake via inhalation or ingestion) is 

calculated as follows: 

- ~- - 

Risk = (I)(SF) (B.2-31) 

where: 

Risk = risk of cancer incidence,' expressed as a unitless probability 

I = lifetime radionuclide intake (pCi) 

SF = slope factor (pCi)-' 

The slope factor is either a HEAST (EPA 1993b) value for a particular radionuclide or the sum of the 

HEAST (EPA 1993b) slope factors for that radionuclide and its short-lived progeny to account for 

ingrowth during storage and/or environmental transport. 

- 
B.2.6.2.2 Risk Characterization for External Gamma ExDosures 

Risk characterization for external exposure to gamma-emitting radionuclides in contaminated surface 

soil is calculated as follows: 

Risk = (C,)(SF)(ED)(MF) 

where: 

Risk = risk of cancer incidence, expressed as a unitless probability 

C, = radionuclide soil concentration (pCi/g) 

SF = radionuclide slope factor (risk/yr per pCi/g) 

ED = exposure duration (yr) 

MF = modifying factor, fraction of year exposed (unitless) 

(B .2-32) 
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* B.2.6.3 Risk Characterization for Noncarcinogens 

The risk associated with exposure to noncarcinogenic hazardous CPCs was evaluated by comparing an 

exposure level or intake to a RfD. It is recognized that this methodology for assessing the human 

health effect for noncarcinogens does not give a measure of risk as is calculated for the carcinogens. 

Even so, for convenience the term "risk" will continue to be used when discussing these evaluations. 

The ratio of intake RtD for a single contaminant is the HQ and is defined as (EPA 1989a): 

' 

HQ = I/RtD (B.2-33) 

where: 

HQ = hazard quotient (unitless) 

I = intake of a chemical (mg/kg-day) 

RfD = reference dose (mg/kg-day) 
4 

When using this equation to estimate potential noncarcinogenic risk, the intake and RfD must be for 

exposures of equivalent duration (e.g., subchronic, chronic, or fewer than two weeks). For this risk 

assessment, CPC exposures have been evaluated in all cases on a chronic basis, using chronic RfD 

values. Analogous to cancer risks, dermal noncancer risks were assessed using absorbed dose rather 

than intake. 
- 

In the case of simultaneous exposure of a receptor to several chemicals, an HI was calculated as the 

sum of the HQs by: 

HI = I,/RfD, + IJRfD, + . . .Ii/RfDi (B .2-34) 

where: 

Ii = intake for-the i" toxicant 

RfDi = reference dose for the i" toxicant 

An HI is an indicator of the potential for adverse effects associated with chronic exposures. In effect, 

HIS assume dose additivity for all CPCs (EPA 1989a). 

In compliance with EPA guidance (EPA 1989a), the noncarcinogenic HIS summed across pathways 

were comphed tb hnity."  An HI of unity (or 1 .O) indicates that the exposure intake is equal to the 
e - ,  ? . 
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0 RtD. If the HI is greater than 1 .O or "above unity," there is concern for potential health effects. 

Major categories of noncarcinogenic health effects include neurotoxicity, developmental toxicity, 

reproductive toxicity, immunotoxicity, and adverse effects on target organs, such as hepatic, renal, 

respiratory, cardiovascular, and dermal/ocular problems (EPA 1989d). 

- -  ~- ~~ - -~ 

B.2.6.4 Risk Characterization for Background 

All site-related risks in the risk assessment are calculated without subtracting the contribution from 

natural background. In some areas -in Operable Unit 2, the concentrations of CPCs are only slightly 

above background levels. Therefore, it is important to calculate the risks from background 

contributions to provide a point 'of comparison for the site-related risk estimates. 

Many of the constituents selected as CPCs for Operable Unit 2 are naturally occurring. Therefore, it 

is informative to estimate what the risk due to these CPCs might be if they were present within each 

subunit at naturally occurring, or background, concentrations. 

Calculation of background. risks of CPCs used one of two methods. Figure B.2-7 illustrates how the 

exposure point concentrations for each subunit were chosen. Background risks associated with direct 

contact to CPCs present in soil or groundwater were estimated using a proportion based on the 

assumption that the relationship between risk/hazard and CPC concentration in groundwater or soil is 

linear, such that: 

R, = RS 'B 

CS 

where: 

C, = on-site constituent concentration 

CB = background constituent concentration 

R, = on-site carcinogenic risk or non-carcinogenic hazard 

RB = background carcinogenic risk or non-carcinogenic hazard 

For soils, CPC concentrations in background surface soil, along with the subunit-specific CPC 

concentrations and associated risk, is used in the above proportion to calculate background risk. For 

groundwater, background soil concentrations were modeled using subunit-specific characteristics to 
.. - . .  
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* 
determine the groundwater concentrations that would result if CPCs were present at the 

specific-subunit at background levels. 

A proportion is not appropriate to calculate background risks associated with ingestion of homegrown 

_____~  produce,-meat,-or- milk-since-the relationship-between -source-medium-concentration-and -risk-may -not 

be linear. Therefore, background risks were calculated for these pathways in the same manner 

subunit risks were calculated. 

For homegrown produce, meat, and milk exposures, calculation of risks is based on the assumption 

that the concentration of CPCs in produce, and ultimately in meat or milk, is affected by soil 

deposition, uptake from soil, and uptake from contaminated groundwater. Hence, a subunit-specific 

concentration term must be generated to determine the contribution of each of these factors on the 

total contaminant concentration in produce, meat, or milk. The concentration terms are dependent on 

subunit-specific characteristic and are generated for each subunit using the same modeling approaches 

applied in the risk assessment, but using background concentrations as original modeling source 

terms. 0 
Risks and HIS were calculated for background concentrations of CPCs in soil using the same exposure 

pathways quantitatively evaluated for the. RME on-property resident farmer for soil. The risk 

assessment models and parameter values used for these background calculations were.also the same as 

those used for evaluating site-related risks to the RME on-property resident farmer. Soil 

concentrations used for background risk and HI calculations were calculated UCL values for the site- 

specific background soil sample analytical results. 

1 B.2.7 UNCERTAINTY ANALYSES 

Each step of the risk assessment process has an intrinsic degree of uncertainty. The types and 

magnitudes of uncertainties associated with each stage are of major importance for evaluating and 

interpreting risk assessments at the FEMP. Uncertainties associated with calculations that occur in the 

risk assessment may be magnified in the final results. It is not possible to eliminate all uncertainties 

from the analysis; they must be identified and discussed to determine their significance when making 

risk management decisions. A presentation, analysis, and discussion of the uncertainties is an 

important final step in the risk assessment process. 0 
0124 
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D 
Once each subunit risk assessment is complete, the results are reviewed and evaluated to 'identitj the 

type and magnitude of uncertainty contributing to the tinal estimates of risk. Reliance on results from 

a risk assessment without consideration of uncertainties, limitations, and assumptions inherent in the 

risk assessment process can offen be misleading. For example, to ensure that potential threat to 

human health will not be underestimated, conservative estimates must be made in the development of 

exposure assumptions to ensure that the particular assumptions made are protective of all sensitive 

subpopulations, or maximum exposed individuals. When a number of conservative assumptions are 

combined in an exposure model, the resulting calculations propagate the uncertainties, producing a 

much larger uncertainty for the tinal results. Thus, both the risk assessment results and the 

uncertainties associated with those results should be considered when making risk management 

decisions. 

This interpretation is especially relevant when resulting risk numbers exceed the point-of-departure for 

defining acceptable risk. For example, when risks are calculated that incorporate a high degree of 

uncertainty fall below an acceptable risk level (e.g., below an ILCR of l p ) ,  the interpretation is easy 

and very straight forward. However, when calculated, risks which incorporate a high degree of 

Uncertainty fall within the acceptable risk range (e.g., lo6 to lV), a conclusion can be difficult to 

make unless it considers all of the uncertainties inherent in the calculations. 

The actual risk may be one, two, or even three orders of magnitude smaller than the one calculated, 

which could lead risk managers to make a decision which is unnecessarily protective. This situation 

may occur in a Superfund risk assessment if the estimated risk were based on limited information for 

the calculational parameters, conservative assumptions on lifestyles and land use scenarios, and 

maximum or near-maximum values for many of the modeling and exposure variables to ensure that 

the risks are not underestimated. The combination of conservative assumptions over a number of 

areas often results in high risk values as a result of high uncertainty. Characterization of risk based 

on overly conservative model parameters, scenarios, and assumptions does not convey realistic 

information and is often misleading if reviewed out of context. A risk estimate for an RME 

individual in a Superfund risk assessment has been frequently mistakenly viewed as an average risk to 

the receptor population being evaluated (EPA 1992d). 
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B.2.7.1 Selection of Constituents of Potential Concern 1 

General uncertainty associated with the selection process used to determine the CPCs in Operable 

Unit 2 can be attributed to the following sources: 

2 

3 

4 

5 Sample analytical techniques produce results that may have uncertainty associated with 
__ _. . _them. -These uncertainties-are documentedby_usingdataqualitiersto_refle.ct_the. assumed 6 

degree of certainty of measurement. These analytical uncertainties affect the selection of 
CPCs or the calculation of exposure point concentrations (either measured or modeled) that 
may be based on a particular analytical result. 

Concentrations of inorganics and radionuclides are compared to background concentrations 
to determine if their presence is due to naturally occurring concentrations from native soils 
or are due to site activities. However, sampling procedures for groundwater and air used 
to determine background concentrations may have high detection limits. A chemical that 
was not detected during background sampling could result in the erroneous inclusion of a 
chemical from those selected for further evaluation. 

B.2.7.2 Uncertaintv in Exuosure Assessment 

Sources of uncertainty for the exposure assessment arise from calculation of exposure point 

concentrations, determination of land use scenarios, selection of receptors, and selection of exposure 

factors. 

Predicted concentrations are used as exposure point concentrations in this risk assessment when 

measured data are not available (e.g., future groundwater contamination). These predictions were 

made using mathematical representations (models) of the natural systems found or suspected to exist 

in the study area. Due to the complexity of natural environments, conservative assumptions were 

often used in these models to estimate final exposure point concentrations. These assumptions are 

typically made to avoid underestimating the concentrations of contaminants in transport or exposure 

media (e.g. , air or groundwater). The uncertainties associated with modeled concentrations are 

generally much larger than those associated with measured data. Some general uncertainties 

associated with modeled exposure point concentrations in Operable Unit 2 can be attributed to the 

following sources: 

The selection of parameters related to the attenuation and retardation of constituents is a 
major uncertainty in the groundwater fate and transport analysis. The attenuation and 
retardation factors of every constituent except uranium were determined after an extensive 
literature search. It should be noted that the actual retardation factors at the FEMP may 
not follow the assumed literature values, particularly over the long term. Site-specific 
attenuation and retardation factors are used when available. The use of site-specific values 
are assumed to result in lower uncertainty than using literature values. 
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The organic decay rates at the FEMP were determined after an extensive literature search. 
The actual decay rates may or may not follow the literature values because of site-specific 
conditions. The use of site data to determine organic decay rates would result in lower 
uncertainty than that resulting from the use of literature values. 

Transport through the vadose zone is approximated by using a one-dimensional model and 
assuming the zone is homogeneous. The unsaturated seepage tlow rate is a function of 
several parameters, such as porosity, residual saturation, and pore size distribution index. 
Due to the heterogeneous nature of the till, these parameters actually change from location 
to location and from depth to depth. 

Except for uranium-238, the total mass of each constituent is estimated by multiplying the 
UCL by the volume of the entire waste area, thus assuming the UCL concentration is 
uniformly distributed through the entire source. This methodology introduces an obvious 
potential for overestimation of constituent mass. 

The total mass of uranium-238 was estimated from average concentrations in each 125 foot 
by 125 foot model grid block and the associated volume. 

The fate and transport modeling used a "70-year rule" for these constituents where no or 
inadequate leachate data exist. This "rule" assumes all the chemical leaches from a 
particular waste unit in 70 years. This method is considered very conservative for 
compounds that are insoluble but may underestimate the maximum exposure for soluble 
compounds. 

Air modeling is based on a number of conservative assumptions. In combination these 
assumptions appear to overestimate the exposure point concentrations for air-based on-site 
air monitoring data, according to a literature search for typical ambient air PM,, 
measurements for EPA Region V. The long-term average PM,, concentrations calculated 
are comparable to measured dust concentrations on construction sites. This uncertainty is 
expected to moderately overestimate risk (Le., overestimate risks by 1 to 2 orders-of- 
magnitude). 

The transport models individually made assumptions regarding the fate of individual 
constituents within source media. However, these models were not combined or linked to 
consider assumptions made regarding depletion of chemicals from one model and the effect 
of that assumption on another model (Le., the leaching models did not consider source 
depletion from volatilization or fugitive emissions and the air emissions models did not 
consider losses via leaching). Furthermore, the direct exposure pathways to a particular 
source (Le., incidental ingestion of surface soil) did not consider source depletion by 
leaching, surface water transport, or air emissions. Consequently, this assumption is 
considered very conservative. 

These uncertainties for modeling collectively are assumed to moderately overestimate the 

concentrations expected in groundwater and for aerial deposition (Le., overestimate concentration and 

risk by a factor of 1 to 2 orders of magnitude). 
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Models are also used to calculate chemical concentrations in plants and animals. Each time a 

concentration at one level in the food chain is extrapolated from a lower level, uncertainty is 

introduced into the result. For example, soil-to-plant transfer factors (B, values) generally represent 

the maximum amount of contaminant transfer that may occur. In reality, the contaminant transfer is 

quite-dependent-on-the-form-of-the-constituent-(e;g,metal'species-) and--other-sitezrelated-physical- ~ ~~ 

conditions (e.g., soil type). Thus actual site transfer factors are unknown. The values chosen are 

intended to be conservative and they are likely to overestimate risk. 

0 

B.2.7.3 Uncertaintv in Determination of Land Use 

A major uncertainty associated with predicting future exposures at the FEMP site is the future 

disposition of the property itself. Because it is not possible to predict with certainty what the future 

uses of the land will be, the most conservative (rather than the most likely) land use is evaluated, as 

stipulated by the National Oil and Hazardous Substances Pollution Contingency Plan (NCP). As 

noted in Section B.2.4, one of the on-property residents evaluated under future land use for Operable 

Unit 2 is the resident farmer. It is not known whether or not such a receptor will ever exist. 

0 B.2.7.4 Uncertainty in Selection of Receptors 

The receptors selected for evaluation in this and all FEMP risk assessments have been generally 

selected to reflect and encompass those types .of activities which may produce the reasonable 

maximum exposure individual. Some of these receptors, such as the on-property resident farmer are 

considered to may or may not ever exist. Risks'from such a receptor may overstate probable risk 

from future use of the property when considered against more plausible land use alternatives (e.g., 

residential use). Uncertainty associated with the selection of receptors in the current land use scenario 

is assumed to be low (over- or underestimate risks by a one order of magnitude or less) because the 

current site environmental setting and contiguration was the basis for selection of these receptors. 

Uncertainty associated with receptors identified in the future land use scenario is considered to be 

high (Le., potential to overestimate risk by two or more orders-of-magnitude) due to the low 

probability of the site being used as a residence or for agricultural purposes. 

B.2.7.5 Uncertaintv in Selection of Exuosure Factors 

. Each exposure factor selected for use in this risk assessment has some uncertainty associated with it. 

Generally.,thFse factors are based on surveys of physiological and lifestyle profiles across the United 

States. ThC'a ibutes and activities studied in these surveys generally have a broad distribution. To 
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avoid the underestimation of exposure, this risk assessment followed EPA's recommendation and used 

In other the 90th or 95th percentile for most of the exposure parameters used in this risk assessment. 

words, the values selected represent the observed or expected habits of a small percentage of the 

assumed to inhale air at the location of the highest annual average concentration for 350 days per year 

2 

3 

population (usually the upper 5 or 10 percent). For example, the resident farmer scenarios were 4 

5 

for 70 years. Seventy years represents the maximum exposure duration and is not based on a 6 

statistical assessment of local or regional residence time for farm families. 

Generally, the uncertainty can be assessed quantitatively for a number of assumptions made in 

7 

8 

9 

determining factors for calculating exposure and intakes. Many of these parameters were determined 

from statistical analyses on human population characteristics. Often the database used to summarize a 

particular exposure parameter (i.e., inhalation rate) is quite large. Consequently, the values chosen 

for such variables in the RME scenario have low uncertainty (Le., over or underestimate risks by one 

order of magnitude or less). For many parameters for which limited information exists (Le., dermal 

adsorption of organic chemicals from soils), there is greater uncertainty. However, there is often 

sufficient data to estimate these parameters with low uncertainty. Few intake parameters have high 

uncertainty associated with them. In the risk assessment for Operable Unit 2, the particular exposure 

parameters with the greatest uncertainty are judged to be those associated with time (combination of 

frequency and duration on the.site). The particular exposure pathways with the combination of 

exposure parameters with the highest uncertainty is dermal contact, which is assumed to result in 

moderate uncertainty (over or underestimate actual exposure by one to two orders of magnitude) for 

exposure. 

Many of the quantities used to calculate exposures and risks in this report are selected from a 

distribution of possible values. For the Rh4E scenarios, the value representing the 95th percentile is 

generally selected for each parameter to assure that the assessment bounds the actual risks from a 

postulated exposure. This risk number is used in risk management decisions, but does not indicate 

what a more average exposure might be, or what risk range might be expected for individuals in the 

exposed population. To address these issues, a risk estimate closer to the CT is presented for the 

maximally exposed individual using the CT scenario. The range of risk for this receptor from the CT 

scenario to the RME scenario seeks to incorporate the range of uncertainty regarding intake 

assumptions for this receptor. 
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i 

Uncertainty associated with the toxicity assessment is associated with hazard assessment and dose- 

response evaluations for CPCs. The hazard assessment deals with characterizing the nature and 

2 

3 

strength of the evidence of causation, or the likelihood that a chemical that induces adverse effects in 

animals will-induce-advase%ffects--in humdniHzard  assessment -of-carcinogenicityis evaluated as a - - s -  

4 

- - - _ _  _.__- __ 

weight-of-evidence determination, using either the IARC (1987) or EPA (1986b) methods. Positive 6 

animal cancer test data suggest that humans contain tissue@) that may also manifest a carcinogenic 

In the hazard assessment of noncancer effects, however, positive animal data suggest the nature of the 

7 

response; however, the animal data cannot necessarily be used to predict the target tissue in humans. x 

9 

effects (Le., the target tissues and type of effects) anticipated in humans (EPA 1989e). 

Uncertainty in hazard assessment arises from the nature and quality (sensitivity and selectivity) of the 

animal and human data. Uncertainty is decreased when similar effects are observed across species, 

strain, sex, and exposure route; when the magnitude of the response is clearly dose-related; when 

pharmacokinetic data indicate a similar fate in animals and humans; when postulated mechanisms of 

toxicity are similar for humans and animals; and when the CPC is structurally similar to other 

chemicals for which the toxicity is more completely characterized. A unique source of uncertainty in 

cancer hazard assessment involves the relevance of liver tumors in strains of mice with a high 

background incidence, especially when these tumors provide the only positive response (Scala 199 1). 

Many chlorinated organic chemicals in EPA cancer weight-of-evidence Group B2 fall into this 

category. 

e 

Uncertainty in the dose-response evaluation includes the determination of a slope factor for the 

carcinogenic assessment and derivation of an RfD or RfC for the noncarcinogenic assessment. 

Uncertainty is introduced from interspecies (animal-to-human) extrapolation, which, in the absence of 

quantitative pharmacokinetic, dosimetric, or mechanistic data, is usually based on consideration of 

interspecies differences in basal metabolic rate. Uncertainty also results from intraspecies, or 

individual, variation. Most toxicity experiments are performed with animals that are very similar in 

age and genotype, so that intragroup biological variation is minimal, but the human population of 

concern may reflect a great deal of heterogeneity including unusual sensitivity or tolerance to the 

CPC. Even toxicity data from human occupational exposure reflect a bias because only, those 

individuals sufficiently healthy to attend work regularly and those not unusually sensitive to the CPC, 

are likely to be occupationally exposed. Finally, uncertainty arises from the quality of the key study ,fi. 6, ,\ * 
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(from which the quantitative estimate is derived) and the database. For cancer effects, the uncertainty 

associated with dose-response factors is mitigated by assuming the 95 percent upper bound for the 

slope factor. 

carcinogenic assessment is the method by which data from high doses in animal studies are 

extrapolated to the dose range expected for environmentally exposed humans. The linearized 

Another source of uncertainty regarding quantitative risk estimation for the 

multistage model, which is used in nearly all quantitative estimations of human risk from animal data, 

is based on a nonthreshold assumption of carcinogenesis. An impressive body of evidence, however, 

suggests that epigenetic carcinogens, as well as many genotoxic carcinogens, have a threshold below 

which they are noncarcinogenic (Williams and Weisburger 1991); therefore, the use of the linearized 

multistage model is conservative for chemicals that exhibit a threshold for carcinogenicity. 

For noncancer effects, additional uncertainty factors may be applied in the derivation of the RtD or 

RfC to mitigate poor quality of the key study or gaps in the database. Additional uncertainty for 

noncancer effects arises from use of an effect level in the estimation of an RtD or RfC, because this 

estimation is predicated on the assumption of a threshold below which adverse effects are not 

expected. Therefore, an additional uncertainty factor is usually applied to estimate a no-effect level. 

Additional uncertainty arises from estimation of an R f D  or ,RfC for chronic exposure from less than 

chronic data. Unless empirical data indicate that effects do not worsen with increasing duration of 

exposure, an additional uncertainty factor is applied to the no-effect level in the less than chronic 

study. Uncertainty in the derivation of reference doses is mitigated by the use of uncertainty and 

modifying factors that normally range between three and ten. Uncertainty factors (UF) and modifying 

factors (MF) are assigned as follows: 

A UF of ten is used to account for sensitive subpopulations. 

A UF of ten is used when extrapolating from animals to humans to account for interspecific 
variability. 

A UF of ten is applied to a NOAEL derived from a subchronic study rather than a chronic 
study. 

A UF of ten is applied to a LOAEL to estimate a NOAEL. 

An MF from > O  to ten is applied to data to reflect the quality of the data from the critical 
study used to derive the reference dose. 
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0 As a result, a combination of uncertainty and modifying factors may exceed 100, 1000, or more for a 

particular compound. 

Uncertainty arises in the dose-response assessment for Operable Unit 2 for values derived for 

- __ __- principle-CPCk from-studies with-limitations7iY-ii~ex~mple-GfthiS-ty~eTf uiieTtiiSy,oXidZFthT- 

toxicity information for uranium. Uranium as an alpha particle emitter is also considered a 

carcinogen; however, epidemiological evidence of uraniumlinduced excess cancer risks are very 

difficult to obtain. This is largely because the human data available for radiocarcinogenic effects of 

uranium exposure are for underground miners, who are also simultaneously exposed to radon and 

radon progeny as a confounding factor. The studies of humans sometimes lack information 

concerning uranium exposure, potential uranium exposure through previous employment, concurrent 

smoking patterns, or concurrent radon exposure levels that are needed to more definitively determine 

the risk attributable to uranium exposure. The human studies of cancer from exposure to uranium 

frequently reveal a slight excess risk above the natural risk. These facts weaken the power of the 

human studies to detect any excess risk. These uncertainties are not well known or easily determined 

and, as a consequence, introduce moderate to high uncertainty into the Operable Unit 2 risk 

assessment. 

Other toxicity information used in the Operable Unit 2 risk assessment that introduces uncertainty 

include: 

The EPA inhalation slope factor of 7.7 x 
to calculate risks resulting from indoor inhalation of radon gases. The EPA bases this 
slope factor on a 50 percent equilibrium ratio between radon-222 and its short-lived 
daughters. Studies cited in NCRP Report No. 78 (NCRP 1984b) report a lower value for 
this equilibrium ratio in indoor air (Le., 100/50/30/20/20 for radon-222, polonium-2 18, 
lead-214, bismuth-2 14, and polonium-2 14, respectively). Since the concentration of 
daughters expected in indoor air is lower than the EPA assumption, the slope factor is 
probably conservative in this respect. 

pCi" for radon-222 plus its daughters is used 

PAHs that are classified as B2 probable human carcinogens for which no toxicity data were 
available are evaluated using benzo(a)pyrene toxicity data. This assumption likely leads to 
an overestimation of the carcinogenicity of those PAHs because conservative assumptions 
were used to relate their carcinogenicity to that of benzo(a)pyrene. However, when toxicity 
equivalency factors were used in this assessment to evaluate their carcinogenicity, this may 
either underestimate or overestimate the carcinogenic risks. Overall, this increased 
conservatism does not significantly impact the overall risks from Operable Unit 2 since the 
majority of risks are posed by other CPCs. 
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As with PAHs, the carcinogenicity of dioxins and furans other than the 2,3,7,8-isomer 
were determined using EPA’s revised Toxicity Equivalency Factors (TEFs) (EPA 1990e) in 
the absence of toxicity values for the difierent isomers. The TEFs are based on the 
assumption that all dioxin and furan congeners are carcinogenic. This may introduce a bias 
to the results of the assessment. 

A significant source of uncertainty for calculating risks from radionuclides in surface soil is the use of 

EPA slope factors for external radiation exposure. In deriving these slope factors, EPA has assumed 

that an individual continuously stands on an infinitely thick slab of soil with a uniform radionuclide 

concentration. To manage complicated calculations for photon attenuation. and scattering in soil, EPA 

has assumed that the activity in the slab source is present on an infinite plane with uniform surface 

concentration. The slope factors for external radiation exposure are, therefore, based on calculated 

exposures (and associated risks of cancer incidence) from the hypothetical plane source. 

In addition, EPA calculates slope factors for ingestion of many radionuclides using the maximum 

value for the GI absorption factor. The actual chemical forrn(s) that influence the magnitude of the 

GI absorption factor have not been considered. 

To summarize, the uncertainty associated with the toxicity assessment is chemical-specific since it 

depends on the existing information used to derive the dose-response factor. In general, this 

uncertainty tends to be higher (overestimate risks by two or more orders of magnitude) for the 

chemical risk assessment, but tends to be low (overestimate risks by an order of magnitude or less) 

for radionuclides. This difference is the result of ahimal versus human data used for chemical and 

radiological compounds, respectively. 

B.2.7.7 Uncertaintv in Risk Characterization 

Uncertainty in risk characterization results from assumptions made regarding additivity of effects from 

exposure to multiple compounds from various exposure routes. High uncertainty exists when 

summing cancer risks or hazard indices for several substances across different exposure pathways. 

This assumes that each substance has a similar effect and/or mode of action. Often compounds affect 

different organs, have different mechanisms of action, and differ in their fate in the body where 

additivity is not appropriate. However, the assumption of additivity is made to provide a conservative 

estimate of risk. 
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Risk characterization does not consider antagonistic or synergistic effects. 

available to determine the potential for antagonism or synergism for CPCs. Therefore, this 

uncertainty cannot be discussed based on the impact on the risk assessment since it has the potential to 

Little to no information is I 

3 

3 

4 - 

5 

The additivity of risks from radionuclides and chemical carcinogens is the subject of considerable 6 

debate. EPA guidance (EPA 1989a) indicates that the two sets of estimates -should be considered 

separately because 1) chemical CSFs are developed using laboratory experiments and radionuclide 

toxicity values are based on human epidemiological data, and 2) chemical CSFs represent an upper 

bound limit value while radionuclide slope factors are "best estimates. 'I Therefore, cancer risks from 

exposure to radionuclides are presented separately from those from chemical CPCs. 
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B.3.0 RESULTS 

This section summarizes the risk characterization result for each Operable Unit 2 subunit and the 

cumulative risk from Operable Unit 2 as a whole. Tables presenting intake, risks, and hazards 

assoclated-with each scenario, receptor, and pathway are collected in Attachment I11 to this appendix 

to facilitate their review. 

__ __ -.- - -.- ~--__ __- - - - -- ~ _ _  

B.3.1 ACTIVE FLYASH PILE 

B.3.1.1 ExDosure Point Concentrations 

Table B.3.1-1 summarizes the exposure scenarios evaluated to assess risk associated with the Active 

Flyash Pile. It also summarizes derivation of exposure concentrations specific to this unit. With the 

exception of groundwater exposures, all exposure point concentrations were derived from analytical 

data on samples collected within the boundaries of the Active Flyash Pile subunit. 

For groundwater exposures, data from the Active Flyash Pile were used to develop source terms for 

estimating future groundwater concentrations as described in Section 5.0 of this RI report and Section 

B.2.4 of this appendix. To assess risk due to groundwater exposures for this unit, single maximum . 

groundwater concentrations of each groundwater CPC were estimated for both the future off-property 

farmer and resident child and the future on-property farmer and resident child. 

Exposure point concentrations related to air dispersion modeling are presented in Section 5.0 of this 

RI report. Results utilized in the risk assessment were CPC aerial deposition rates and suspended 

inhalable particulate CPC concentrations. Theoretical locations of receptors are described as: 

on-subunit (directly within subunit battery limits); on-site (outside of battery limits, but within FEMP 

boundary); and off-site (outside of FEMP boundary). Use of the appropriate receptor to evaluate risk 

was dependent on the exposure scenario evaluated at a particular subunit. For assessing risk due to 

contaminants present at the Active Flyash Pile, South Field, and Inactive Flyash Pile, it was assumed 

that the on-property farmer resided on the South Field and simultaneously farmed that area. The 

South Field was chosen as the farm and residence site since it is not feasible to place either a home or 

an agricultural field on either the Active or Inactive Flyash Pile due to the steep, unstable slopes. 

This and other relevant information regarding receptors, routes of exposure, and exposure point 

concentrations for the Active Flyash Pile is summarized in Table B.3.1-1.  
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Direct Contact Medium 

soil incidental ingestion 

Route of Exposure 

dermal contact 
external radiation 

TABLE B.3.1-1 

ACTIVE FLYASH PILE 
EXPOSURE POINT CONCENTRATIONS 

FOR SCENARIOS EVALUATED 

Exposure Point Concentration 

surface flyash material within subunit 

Current Land Use 

:urrent with Access 

User of MeaVMilk 
Products 

Receptor 

Trespassing Youth 

'ILCWP-B\TAE~.~-I\F~~I~~I~ 8. 1994 12:15pm -e 

Off-Property Resident 1 Farmer (adult and 
1 child), livestock grazing 

surface water 

sediment 

air 

3ir  

incidental ingestion 
dermal contact 

incidental ingestion 
dermal contact 
external .radiation 

inhalation of particulates, 
volatiles, and gases 

single surface water sample within subunit 

not quantitated; single sediment sample located off 
subunit, sediment within subunit considered with flyash 
surface material (see soil) 

maximum estimated off-site current concentrations 
derived from airborne surface flyash material air 
modeling results 

inhalation of particulates, 
volatiles, radionuclides, and I gases 

maximum estimated on-site current concentration 
derived from airborne surface flyash material air 
modeling results 

produce) 

air 

soil 

livestock (grazing 
on-property) 

~~ 

inhalation of particulates, 
volatiles, and gases 

ingestion 
dermal contact 
external radiation 

ingestion of milk and beef 

I 

maximum estimated off-site current concentrations 
derived from deposited airborne surface flyash materia 
air modeling results 

maximum estimated off-site current concentrations 
derived from deposited airborne surface flyash materia 
air modeling results 

maximum estimated on-site current concentration 
derived from air modeling 

surface flyash material 

maximum estimated on-site current concentrations 
derived from deposited airborne surface flyash materia 
air modeling results 



Future Land Use Route of Exposure 

inhalation of particulates, volatiles, 
and gases 

Federal Ownership 
(includes exposure 
routes that require 
development time) 

Exposure Point Concentration 

maximum estimated off-site future concentrations 
derived from airborne surface flyash material air 
modeline results I 

Federal Ownership 
(includes exposure 
routes that require 
development time) 

ingestion of fruits and vegetables 

ingestion of milk and beef 

1 

Receptor I Direct Contact Medium 

maximum estimated off-site future concentrations 
derived from deposited airbome surface flyash 
material air modeling and groundwater modeling 

maximum estimated off-site fdture concentrations 
derived from deposited airbome surface flyash 
material air modeling and groundwater modeling 
results I 

results I 

Future Off-Property 1 
Farmer (adult and 
child), livestock grazing 
off-property , plants (homegrown 
groundwater off- produce) 
property 

ingestion 
dermal contact 
inhalation of volatiles released 
during household use 
inhalation of particulates, volatiles, 
and gases 
incidental ingestion 

1 dermal contact 
incidental ingestion 
dermal contact 

property boundary) 

modeled groundwater concentrations off-site at time 
when contamination is greatest' in the South Field and 
Inactive Flyash Pile I 

I 
maximum estimated on-site airborne surface flyash 
material air modeling results 
single surface water sample wiihin subunit 

not quantitated; single sediment, sample located off 
subunit, sediment within subunit considered with 

I 

soil 

~ ~~ 

surface water 

external radiation 
incidental ingestion 

external radiation 

flyash surface material (see soil) 
surface flyash matyial within subunit 

dermal contact I 
I 
i 

sediment 

ABLE B.3.1-1 
(Continued) 
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0;. 
I 

Direct Contact Medium 

air inhalation of particulates, volatiles, 

Route of Exposure 

gases, indoor radon 

h t u r e  Land Use 

Vithout Federal 
lwnership (includes 
,xposure routes that 
equire development 
h e )  

Exposure Point Concentration 

maximum estimated on-site future concentrations from 
airborne surface flyash material modehng results; 
indoor radon quantitated under South Field scenario 

Nithout Federal 
lwnership (includes 
:xposure routes that 
.equire development 
ime) 

soil 

waste 
materiahubsurface soil 

air 

perched groundwater 
directly underlying 
subunit 

surface water Nith or Without Federa 
hnership 

dermal contact 
inhalation of volatiles released greatest 
during household use 
incidental ingestion 
dermal contact 
external radiation 
incidental ingestion 
dermal contact anticipated 
external radiation 
inhalation of particulates, volatiles, not quantified; no building on the Active Flyash Pile 
and gases anticipated 
ingestion, dermal contact, and not quantitated; no perched groundwater at Active 
inhalation of volatiles released Flyash Pile 
during household use 

surface flyash material within subunit 

not quantified; no building on the Active Flyash Pile 

I 

ingestion 
dermal contact Active Flvash Pile 

not quantified; Great Miami River not impacted by 

Receptor 

Future On-Property 
Resident Farmer (adult 
nnd child), livestock 
grazing on-property , 
groundwater off- 
property (will be South 
Field resident farmer, 
residence on Active 
Plyash Pile not 
possible), RME and CT 
estimates 

sediment 

fish 

Fbture Homebuilder @ex 
Operable Unit 1) 

ingestion 
demal contact Active Flyash Pile 
external radiation 
ingestion 

not quanitified, Great Miami River not impacted by 

not quantified; Great Miami River not impacted by 
Active Flyash Pile 

Future Perched 
Groundwater User 
(Solid Waste Landfill 
and Lime Sludge Ponds 
only) 
Great Miami River User 

T, BLE B.3. 
(Continued) 

plants (homegrown 
produce) 

livestock (grazing on 
property 1 

groundwater 

ingestion of fruits and vegetables 

ingestion of milk and beef 

maximum estimated on-site future concentrations 
derived from deposited airborne surface flyash 
material modeling and groundwater modeling results 
maximum estimated on-site future concentrations 
derived from deposited airborne surface flyash 
material air modeling and groundwater modeling 
results 
modeled groundwater concentrations underlying 
Active Flyash Pile at time when concentration is 
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B.3.1.2 Constituents of Potential Concern 

February 18, 1994 

The CPCs identified for surface flyash material, 1000 series well groundwater, 2000 series well 

groundwater, subsurface flyash material, surface water, and sediment are summarized in 

Tables B.3.1-2(a), (b), (c), (d), (e), and (0, respectively (Attachment 111), alongwith all relevant -- 

information regarding frequencies of detection, data distribution, 95 percent UCL’s, etc. Table 

B.3.1-3 summarizes CPCs for the appendix by medium. 

__ -_ - - -- --- 

- 

B .3.1.3 Risk Characterization for Current Land Use 

The scenarios characterized for the Active Flyash Pile assuming continued DOE ownership are a 

trespassing youth; the off-property farmer and resident child using food products from livestock 

grazing off-property and from produce grown off-property; a groundskeeper exposed to on-site 

contaminant concentrations; and a user of meat and milk products from livestock grazed on-property. 

B.3.1.3.1 TresDassing Youth 

Risk was characterized for the trespassing youth contacting CPCs directly in soil and in surface water. 

Sediment exposure was not evaluated since the available sediment samples were not located within the 

Active Flyash Pile battery limits. Additionally, risk was characterized for CPCs contacted via 

inhalation of particulates derived from airborne surface flyash material. Exposure point 

concentrations for soil and surface water were based on analytical data, while those for airborne 

particulates were based on air modeling results as described in the methods section and in 

Appendix A and Section 5.0 of this RI report. 

The risks and hazards calculated for the trespassing youth exposed to contaminants in soil are 

presented in Table B.3.1-4 (Attachment 111). Total risk due to exposure to all CPCs in soil by all 

routes of exposure is 6.8 x 

radium-228, thorium-228, for which risks of 7.9 x 2.6 x and 6.1 x were calculated, 

respectively, Total chemical hazards calculated for a trespassing youth exposed to CPCs from active 

flyash material did not exceed a HI of 1.0. 

This is primarily due to external radiation from radium-226, 

Risks and hazards due to exposure to surface water for this receptor are presented in Table B.3.1-5 

(Attachment 111). Total risk due to exposure to all CPCs in surface water did not exceed the 

level for any single pathway or for all pathways combined. Total HI for surface water was well 

risk 
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TABLE B3.13 

VP-237 

PU-238 
PU-239R40 

RA-226 
RA-228 
PR-90 

m-228 
TH-230 
m-232 
U-234 
U-23SM6 
U-238 

__  

CONSITWENTS OF POTENTIAL CONCERN 
FOR ACTIVE FLYASH PILE 

NP-237 NP-23 7 NP-237 
PB-210 - 
PU-237 PU-238 
PU-2391239 PU-239R40 _- 
RA-224 
RA-226 RA-226 RA-226 
RA-228 RA-228 RA-228 
SR-90 

TH-228 TH-228 -- 
TH-230 TH-230 -- 
TH-232 TH-232 
u-234 u-234 u234 
U-2351236 U-23Si236 U2351236 
U-238 U-238 U238 

-- 

-- __  
-- -- TC-99 

-- 

FEMP-OU02-4 DRAFT 
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- 
-- 
-_ 
- 
__ 
__ 

I GROUNDWATER SURFACEWATER I SEDIMENT I SURFACE SOIL I SUBSURFACESOIL 

bis(2-Erhylhexyl) phthalate 
Chloroform 
Methylene chloride 

Pentachlorophenol 
Phenanthrene 
Vinyl chloride 

I I I 

. Radiological Constituentr _- - ICs-137 _- I I 

Arsenic   arsenic 
Barium 
Beryllium 

Chromium 
Cobalt 
Copper 
Cyanide 
Lead 

Molybdenum 
Nickel 
Selenium 

rhallium 
roluene 

Vanadium 
Zinc 

- 

- 

-- 

-- 

__ __  
-- __  
-_ 

-- 
Beryllium 
Cadmium 
Chromium 
Cobalt _- 

-- 
Lead 

-- 
-- 
-- 
-- 

TH-TOTAL -- 
-- 

U-TOTAL 

-- 
-- 

1,2-Dichlomethane 
2-Hexanone 
2-Methylnaphthalene 
Benzene 

Arsenic 

Beryllium 
Cadmium 
Chromium 
Cobalt 

- 

-- 
-- 

Lead 
Manganese - 

-- 
-- 

TH-TOTAL 
Thallium -- 
U-TOTAL -- 

-- 

-- 
IP-237 

'U-23 8 
-- 

-- 
!A-228 __ 

__  
_- 
-- 

J-234 
J-235/236 
I-238 

0140 
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blow 1.0. Sediment was not assessed since no sediment samples were available from within the 

Active Flyash Pile battery limits. 

0 
. 

B .3.1.3.2 Current Off-ProDertv Farmers 
- --  ------ 

-_.-- Risk-wascliafZterEd-for the current off-property farmer and resident child contacting CPCs via 

inhalation of airborne particulates, ingestion of contaminants in airborne particulates via their 

deposition on homegrown produce, and their uptake in milk or beef from-livestock grazing on 

particulates deposited on off-site grasses. For all of these routes of exposure, the exposure point 

concentration was based on air modeling results as described in Section B.2.0 of this appendix and 

Appendix A and Section 5.0 of this RI report. 

Risks and hazards due to surface soil are calculated for the current off-property farmer and resident 

child are presehed in Tables B.3.1-6 and B.3.1-7, respectively (Attachment 111). The risk and HI 

associated with inhalation of all CPCs in airborne soil particulates was 1.8 x l o 7  and much less than 

1.0 for the farmer, respectively. The risks and HI calculated for the off-property resident child were 

9.5 x lo9 and much less than 1.0, respectively. 0 
Risks and hazards associated with ingestion of CPCs in beef and milk for the off-property resident 

farmer and child are given in Tables B.3.1-8(a) and B.3.1-8(b), respectively (Attachment 111). Total 

risk for all CPCs consumed in beef and milk affected by dust deposition from the Active Flyash Pile 

was 2.1 x and 4.9 x 10' for the farmer and resident child, respectively. Total HIS for all CPCs 

consumed in beef and milk was well below a HI of 1 .O for both the farmer and resident child. 

Risks and hazards associated with ingestion of CPCs in homegrown produce for the off-property 

resident farmer and child are given in Tables B.3.1-9(a) and B.3.1-9(b), respectively (Attachment 111). 

The total risk for all CPCs consumed in homegrown produce was 1.3 x 

farmer and resident child, respectively. Carcinogenic risks were due to the estimated uptake of 

arsenic by plants. The total HI for all CPCs consumed in homegrown produce was well below 1.0 

for both the farmer and resident child. 

and 4.4 x for the 

B.3.1.3.3 Current User of MilklMeat Products 

Risk was characterized for a current user of milk and meat products from livestock potentially grazing 

within $e &ctjiy5 Flyash Pile, South Field, and Inactive Flyash Pile boundaries. Exposure oint 
,:, j -  .r. ' - 0141 
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concentration in beef were derived from the maximum estimated on-site current deposition rates of 

airborne surface flyash material. 

Risk and hazard to one current user of milk and meat products is given in Table 3.1-10 (Attachment 

III). Total risk was 6.5 x l o 6  due mostly to the estimated uptake of arsenic by plants and then beef. 

Total HI is well below 1.0. 
- 

B .3.1.3.4 Current Groundskeeper 

Risk and hazard to the current groundskeeper are given in Table B.3.1-11 (Attachment 111). Total 

risk was 9.2 x 

from the naturally occurring radioisotope thorium-228. Total HI was below 1 .O. 

due mostly to dermal contact from beryllium in soil and external radiation in soil 

B.3.1.4 Risk Characterization Resident for Future Land Use 

The future scenarios characterized for the Active Flyash Pile assuming continued federal ownership 

are the off-property farmer and resident child and an expanded trespasser. Future scenarios 

characterized for the Active Flyash Pile assuming private ownership are an on-property farmer and 

resident child living on and farming in the South Field. The presence of a residence on the Active . 

Flyash Pile was considered infeasible due to steep, unstable slopes and there is no perched 

groundwater at the Active Flyash Pile. Therefore, risks for a future homebuilder or perched 

groundwater user were not evaluated for this subunit. Recreational users of the Great Miami River 

were also evaluated assuming federal and private ownerships. 

B.3.1.4.1 Future Off-ProDertv Farmers 

For the future off-property farmer and resident child, risks were calculated for exposure to CPCs in 

airborne surface flyash and groundwater migrating off-site. Receptors were presumed to contact 

CPCs in air via inhalation of airborne particulates; by consumption of homegrown produce on which 

airborne surface flyash was deposited and that was irrigated with contaminated groundwater; by 

ingestion of milk and beef from cattle grazing on vegetation on which airborne surface flyash was 

deposited and that consumed contaminated groundwater; and by ingestion of, dermal contact with, 

and inhalation of contaminants groundwater. All of the exposure point concentrations for this 

scenario were derived from air and groundwater modeling results as described in the Section B.2.0, 

Appendix A, and Section 5.0 of this RI report. 

F E R \ C R U Z ~ ~ \ A P P - B \ S E C B ~ \ F C ~ ~ ~  8. 1994 1 0 3 0 m  B-3-8 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

17 

18 

19 

20 

21 

P 

23 

24 

25 

26 

27 

28 

29 

30 

31 

33 



FEMP-OU02-4 DRAFT 
February 18, 1994 . 

Risks and hazards calculated for the future off-property farmer and resident child exposed via direct 

inhalation of airborne contaminants are presented in Tables B.3.1-12(a) and B.3.1-12(b), respectively 

(Attachment 111). Total risk associated with inhalation of CPCs in airborne soil particulates is 1.8 x 

lo7 and 9.5 x for the future off-property farmer and resident child, respectively. _ _  Total HIS _- 
__. -- --- 

__-_-_--- associated with-inhalation-of CPCs-in-airborne soil particulates were well below 1 .O for both the 

future off-property farmer and resident child. 

Risks and hazards associated with ingestion of CPCs in beef and milk for the off-property farmer and 

resident child are given in Tables B.3.1-13(a) and B.3.1-13(b), respectively (Attachment 111). The 

total risk for all CPCs consumed in beef and milk was 3.2 x for the farmer and 

resident child, respectively. Total HIS for all CPCs consumed in beef and milk was well below 1.0 

for both the farmer and child. 

and 6.9 x 

Risks and hazards associated with ingestion of CPCs in homegrown produce for the off-property 

farmer and resident child are given in Tables B .3.1- 14(a) and B .3.1- 14(b), respectively 

(Attachment 111). Total risk for all CPCs consumed in homegrown produce was 2.3 x loa and 5.2 x 

for the farmer and child, respectively. Total HI for all CPCs consumed in homegrown produce 

was well below 1.0 for both the farmer and child. 

Risks and hazards associated with exposures of the off-property farmer and resident child to 

groundwater are given in Tables B.3.1-l5(a) and B.3.1-15(b), respectively (Attachment 111). Total 

risk via all routes of direct exposure to groundwater (ingestion, inhalation, and dermal contact) for the 

farmer was 6.4 x and for the child was 2.7 x lo9. Most of this risk is attributable to ingestion of 

radionuclides uranium-324, and uranium-238. Total HIS via all routes of direct exposure to 

groundwater for both the farmer and child is less than 1.0. 

B.3.1.4.2 Future On-Property Expanded Trespasser 

The on-property expanded trespasser was assumed to contact CPCs directly via inhalation of airborne 

particulates of surface flyash material; ingestion and dermal contact with surface flyash material and 

surface water; and external radiation resulting from exposure to surface flyash material. Risks 

associated with contacting sediment were not evaluated because available sediment data were not 

within the Active Flyash Pile boundaries. All of the exposure point concentrations for this scenario 

were derived from the analytical data for the subunit. 
0 1 4 3  
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exposure to all CPCs in soil by all exposure pathways was 2.4 x lo4. This was primarily due to a 

risk of 2.1 x lo4 from dermal contact with beryllium. H I  was less than 1.0. 

PEMP-OU02-4 DRAFT 
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Risks and hazards calculated for exposure to surface water are presented in Table B.3.1-17 

(Attachment 111). Total risk due to exposure to CPCs in surface water did not exceed the 1.0 x lod 

risk level and total HI was less than 1.0. 

B.3.1.4.3 Future On-Propertv (South Field) Farmers 

Risks were quantified for the future on-property farmer and resident child living in the South Field 

with cattle grazing on the South Field and using groundwater contaminated by the Active Flyash Pile. 

Risks were calculated for inhalation of airborne particulates estimated from air modeling results of the 

Active Flyash Pile; ingestion of homegrown produce on which airborne surface flyash was deposited 

and which was irrigated with contaminated groundwater; and ingestion of milk and beef from 

livestock consuming vegetation on which airborne surface flyash was deposited and drinking 

contaminated groundwater directly underlying the Inactive Flyash Pile and South Field area. 

Exposure point concentrations used in estimating risk for these routes of exposure were derived from 

air and groundwater modeling results, as described in Section B.2.0, Methodology and Appendix A 

and Section 5.0 of this report. Both RME and CT risks and hazards were estimated for the farmer. 

Risks associated with ingestion, dermal contact, and inhalation of contaminants in groundwater 

migrating from waste mater in the Active Flyash Pile were assessed independently in order to evaluate 

the specific contribution to risk resulting from migration of contaminants from the Active Flyash Pile 

into groundwater. Risks associated with direct contact to surface flyash or surface water were not 

evaluated for this scenario since the presence of a residence on the Active Flyash Pile itself is not 

assumed to be feasible. 

Risks and hazards for a South Field on-property RME farmer and resident child exposed to CPCs in 

airborne surface flyash material migrating off-subunit are given in Tables B.3.1-18(a), and 

B.3.1-18(b), respectively (Attachment In). The total risk for the farmer was 1.8 x 

child was 5.8 x lod. This was almost entirely due to the estimated risk associated with ingestion and 

and for the 
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dermal contact with arsenic. HIS for the farmer and child were 1.0 and 5.1, respectively, due mostly 

to the estimated ingestion of arsenic in soil. 

Risks and hazards associated with exposure to contaminants via direct contact with groundwater for 
- ~ _ _  __ _____ ___ ~ - ~ --__ - 

t he -RME -future on-property farmer and resident child are given .in Tables B.3.1-19(a) and 

B.3.1-19(b), respectively (Attachment 111). Total risk for the farmer was 4.7 x 10" due mostly to 

ingestion of uranium-234 and uranium-238. Total risk for the resident child was 2.0 x I O 6  due 

mostly to ingestion of the same material. The HI for the adult farmer was less than 1.0, but for the 

child was 1.8 due to potential ingestion of uranium groundwater. 

Risks and hazards associated with exposure to contaminants in homegrown produce for the RME 

farmer and resident child are given in Table B. 3.1 -20(a) and B. 3.1 -2O(b), respectively 

(Attachment 111). The total risk associated with homegrown produce for the RME farmer was 4.7 x 

lo5 and for the child was 1.4 x lo-'. This was mostly due to the estimated uptake of arsenic in 

produce. HIS were below 1 .O for both receptors. 

Risks and hazards associated with exposure to contaminants in beef and milk for the RME farmer and 

resident child are given in Table B.3.1-21(a) and B.3.1-21(b), respectively (Attachment 111). The risk 

associated with beef and milk for the farmer was 7.4 x and for the child was 1.7 x IO". Again, 

this is largely due to the estimated uptake of arsenic by livestock. Noncarcinogenic HIS were below. 

1 .O for both receptors. 

CT estimates of risk and hazard for the future on-property farmer associated with exposures to 

surface fly ash material, groundwater contaminated by the Active Fly ash Pile, homegrown produce, 

and beef and milk are given in Tables B .3.1-22, B .3.1-23, B .3.1-24 and B. 3.1-25, respectively 

(Attachment 111). Risks associated with surface flyash were 1.6 x lo4 due almost entirely to ingestion 

of arsenic in the soil and external radiation from thorium-228 and radium-228. Risks barely 

exceeding 1.0 x 10" were associated with exposures to groundwater (3.3 x 

produce (3.0 x 10"). The greatest proportion of all these risks were due to the estimated presence of 

uranium-238 in groundwater and arsenic in homegrown produce. All HIS were below 1 .O. 

and homegrown 
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B.3.1.5 Future Great Miami River User 

Risks and hazards to a future adult and youth recreational users of the Great Miami River contacting 

contaminated sediment at the confluence of Paddys Run and the Great Miami River are presented in 

Tables B.3.1-26(a) and B.3.1-26(b) (Attachment 111). Risks due to surface water and fish were not 

quantified since modeling results indicated that the Great Miami River water would not be 

contaminated by the Active Flyash Pile. Risks due to dermal contact with sediment were 8.4 x lo-’ 

and 4.0 x 10’ for the adult and child, respectively, due almost entirely to the estimated presence of 

beryllium in sediment. 

B.3.1.6 Risks Due to Estimated Radium-222 Emission 

Ambient radon emissions potentially associated with the Active Flyash Pile, estimated as described in 

Section B.2.0, are summarized in Table B.3.1-27 for each receptor. Risks that would result at the 

Active Flyash Pile assuming radon emissions were equivalent to what would naturally occur if 

radium-226 were present at background concentrations are presented for comparison. The future on- 

property RME farmer is associated with a risk of 1.4 x 

B.3.1.7 Summarv of the Active Flvash Pile 

Table B.3.1-28 and B.3.1-29 summarize risk and hazard, respectively, associated with the Active 

Flyash Pile for all receptors assuming current land use. Exposure of the trespassing youth and 

groundskeeper to contaminated soil; exposures of the off-property farmer to homegrown produce; and 

exposure of the current meat and milk user were associated with carcinogenic risks in the 1.0 x 

to 1 .O x 10” range. Exposures of the trespassing youth to radium-226, radium-228, and thorium-228 

in soil via external radiation; and to arsenic and beryllium in soil via dermal contact accounted for the 

risk to this receptor. Risk to the farmer from ingestion of homegrown produce was due to the 

estimated uptake of arsenic. Exposure of the groundskeeper to contaminated soil was associated with 

a risk of 9.2 x 10”. Exposure to this receptor was mostly from thorium-228 and beryllium which 

accounted for 18 percent and 63 percent, respectively, of the total risk to this receptor. No exposures 

resulted in HIS exceeding 1.0. 

Tables B.3.1-30 and B.3.1-31 summarize risks and hazards, respectively, associated with the Active 

Flyash Pile for receptors assuming future land use. The greatest risks associated with the Active 

Flyash Pile are from direct contact with soil or surface flyash material. Total estimated r‘ 0986” 
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FEMP-OU02-4 DRAFT 
February 18, 1994 

S u b 4  

laximum Ra-2: 
ur Concentratic 
3Ci/m3)* -_ 

TABLE B3.1-27 
ACTIVE FLYASB PILE 

RIm DUE TO EsIlMATED RA-222 EMISSION 

1.8E+( 

1.3E-C 

1.3E-0 

1.8E+O 

1.6E+O 

1.6E+O 

1.6E+O 

Intake @C 

3.7E+C 

1.6E+O 

2.8E+O 

5.9E+O 

1.9E+O 

1.4E+O 

3.4E+O 

Risk 

2.9E-C 

1.2E-0 

2.2- 

4.5E-0 

1.5E-a 

1.1E-o 

2.6E-O 

Bw 

bckground Re-222 
ur Concentration ~ c i / ~ ~ - * * - - -  

- 

3.6E-01 

2.6E-02 

2.6E-02 

3.6E-01 

3.2M1 

3.2E-01 

3.2E-0 1 

7.4E+( 

3.OE+O 

S.SE+O 

1.2E+O 

3.7E+O 

2.8E+O 

6.7E+O 

5.7E4 

2.3E-C 

4.3E-1 

8.9E-O 

2.9E-0 

2.1E-0 

5.2E-O 
*Represents the maximum surface soil Ra-226 hit of 4.6 pCi/g. 

, 

**Assumes Ra-226 concentration is 1.228 pCi/g in surface soil and 0.78 pCi/g in subsurface soil. 

".' ;., . . ) (  

FER\CRUZRNAH\AFPSFRAD.XU; 1131lW; 3:32 PM 
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TABLE 83-1-28 
CURRENT LAND USE 

ACTIVE FLYASH PILE 
RY OF TOTAL CARCINOGEN 

Resident Medium Rcceptoi 
Off-proPerty %Total %Total 

Farmer m m  
1.4E-08 7.72% 0.81% 
2.4E-09 1.32% 0.14% 
9.9E-10 0.55% 0.06% 

1.9E-10 0.11% 0.01% 

2.633-08 14.34% 1.51% 

1.2E-09 0.67% 0.07% 

2.4E-11 0.01% 0.00% 

' 9.3E-09 5.20% 0.55% 
6.a-09 3.66% 0.39% 
8.1E-09 4.53% 0.48% 
4.3E-10 0.24% 0.03% 
1.6E-08 9.06% 0.95% 
8.5E-08 47.42% 
6.6E-08 36.74% 3.87% 
1.9E-09 1.07% 0.11% 
2.6E-08 14.77% 1.56% 
9.4E-08 52.58% 
1.8E-07 100.00% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

< .  
9'- 

,..- Medium Parameter 
.-. Soil NP-237 

.CC 

PU-238 
PU-239040 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
21-235036 
U-238 
Total Radiologic Risl 
Arsenic 
Beryllium 
Chromium 

Total Chenu'ml Rid 
T M U  

w 
Y 

Surface NP-237 U 

Water PU-238 P 

RA-228 
U-234 
U-2351236 
U-238 
Total Radiologic Risi 
Arsenic 

Total Chemiml Rid 
T O M  

Sediment NP-23 
PU-231 

pu-239n41 
RA-221 
RA-22: 

SR-91 
TH-22: 
TH-231 
TH-23 

U-23, 
U-235l231 

U-23 
Total Radiologic Risi 

h n i  
Berylliur 

Total Chem'ml Risi 
TOTA 

Q\CAFP_COC.XLS; 1/31/94,3:34 PM 

SUMI 
% Total % Total 

Trespassing Medium Rcccptoi m m w  
6.9E-07 1.02% 1.02% 
3.1E-09 0.00% 0.00% 
1.4E-09 0.00% , 0.00% 
7.98-06 11.56% 11.55% 
2.6E-06 3.85% 3.84% 
2.5E-09 0.00% 0.00% 
6.1E-06 8.92% 8.92% 
3.1E-09 0.00% 0.00% 
2.18-09 0.00% 0.00% 
2.9B-09 0.00% 0.00% 
l.lE-08 0.02% 0.02% 
4.3E-08 0.06% 0.06% 
1.Z-05 25.45% 
2.x-06 3.89% 3.88% 
4.8E-OS 70.65% 70.59% 
1.1E-08 0.02% 0.02% 
5.18-05 74.55% 
6.88-05 100.0096 
1.x-10 0.32% 0.00% 
8.3E-11 0.16% 0.00% 
5.OE-10 0.94% 0.00% 
7.18-11 0.13% 0.00% 
4.6E-12 0.01% 0.00% 
1.48-10 0.26% 0.00% 
9.E-10 1.82% 
5.28-08 98.18% 0.089 
5.28-08 98.18% 
5.3E-08 100.00% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

RISK 
XT-fi-ROperty %Total %Total 

Rcsident Medium Rcccptoi 
- Child Risk m 

2.92-10 2.64% 0.05% 
4.38-11 0.45% 0.01% 
1.8E-11 0.19% 0.00% 
2.2E-11 0.23% 0.00% 
3.5B-12 0.04% 0.00% 
4.4E-13 0.0046 0.00% 
4.m-10 4.90% 0.09% 
1.E-10 1.78% 0.03% 
1.2E-10 1.25% 0.02% 
1.5E-10 1.55% 0.03% 
7.9E-12 0.08% 0.00% 
2.9E-10 3.09% 0.06% 
132-09 16.20% 
5.6E-09 58.56% 1.11% 
1.6E-10 1.71% 0.03% 
2.2E-09 23.54% 0.45% 
8.OE-09 83.80% 
9.5E-09 100.00% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

Userof %Total %Total 
Milk Medium Rcccptor 

ndMeat - Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

. NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

iNlA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
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TABLE B.3.1-28 
(mnthued) 

Medium Parameter 
Soil NP-237 

PU-238 
PU-239t240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 

U-238 
Total Radiologic Ris 
Arscnic 
Beryllium 
Chromium 

U-235/236 

Total Chemical Ris 
m. 

Surface NP-237 
Water PU-238 

RA-228 
U-234 
U-235t236 
U-238 
Total Radiologic Ris 
AlaCNC 

Total Chemical Ris 
TCZA 

Sediment NP-23 
PU-23 

RA-22 
RA-22 

SR-9 
TH-22 
TH-23 
TH-23 

U-23 

U-23 
Total Radiologic Ris 

Alaeni 
Berylliur 

Total Chemical Ris 
TCZA 

p u - 2 ~ ~ 4  

U-235/23 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

FER\CRU2lUMBQ\CAFP-COc.XLS; 1/31/94; 334 PM 

%Total 5% Total 
Srounds- Medium Receptor 

1.9E-06 2.12% 2.129 
1.9E-08 0.02% 0.029 
8.7E-09 0.01% 0.019 
9.3E-08 0.10% 0.109 
7.1E-06 7.14% 7.749 
1.4E-08 0.02% 0.029 
1.7E-05 17.98% 17.989 
2.4E-08 0.03% 0.039 
1.6E-08 0.0296 0.029 
2.2E-08 0.0296 0.029 
3.1E-08 0.03% 0.039 
1.4E-07 0.16% 0.169 
2.6E-05 28.25% 
8.3E-06 9.03% 9.049 

5.5E-08 0.06% 0.069 

9.2E-05 100.00% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

5.8E-05 62.65% 62.659 

6.6E-05 71.75% 

NIA 

I 
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FER\- Q\CAFP-COC.XLS; 1/31/94,3:34 PM 

0.0016 

0.00% 
0.04% 
0.02% 
0.04% 
0.00% 
0.00% 
0.00% 
0.01 55 
0.00% 
0.01% 

0.00% 

*' * 

,b .# 

b - I  Medium 
Homegrown 
produce 

m a t  
Affected) 

2.8B-09 

1.9E-12 
3.5E-08 
1.9E-08 
3.3E-08 
1.5E-10 
3.8E-11 
2.6E-11 
4.6E-09 

8.0E-09 
1 .OE-07 

4.2E-12 

3.5E-10 

Parameter 
NP-237 
PU-238 
PU-239I240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 
Total Radiologic Risk 

Arsenic 
Beryllium 

Total Chcm'cal Risk 

BccfMilk NP-237 
(Dust PU-238 

A t f c c t d )  PU-239I240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
Total Radiologic Risk 

Arsenic 
Beryllium 

Total Chm'cal Risk 
TOTAL 

%Total %Total 
rmpasaing Medium Receptoi - Youth @ 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NJA 

TABLE B3.1-28 
(contimred) 

Off-Propcrty %Total %Total 
Rmident Medium Rcccptor 
m r  && 

1.6E-08 1.21% 0.93% 
1.9E-09 0.15% 0.11% 
8.7E-10 0.07% 0.05% 
7.OE-09 0.54% 0.41% 
4.1E-09 0.31% 0.24% 
2.7E-09 0.21% 0.16% 
2.6E-09 0.20% 0.16% 
6.1E-10 0.05% 0.04% 
4.1E-10 0.03% 0.02% 
7.3E-10 0.06% 0.04% 
3.9E-11 0.00% 0.00% 
1.3E-09 0.10% 0.08% 
3.8E-08 2.92% 

l.lE-06 86.11% 66.17% 
1.4E-07 10.98% 8.43% 
1.3E-06 97.08% 
1.3E-06 100.00% 
9.2E-11 0.04% 0.01% 
1.4E-13 
6.3E-14 
i.ie-09 
6.4E-10 
l.lE-09 
5.OE-12 
1.3E-12 
8.5E-13 
1.z-10 
8.2E-12 
2.n-10 
3.4E-09 

0.00% 0.00% 
0.00% 0.00% 
0.53% 0.07% 
0.30% 0.04% 
0.50% 0.06% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.07% 0.01% 
0.00% 0.00% 
0.12% 0.02% 
1.58% 

2.OE-07 93.06% 11.74% 

2.1E-07 98.42% 
2.1E-07 100.00% 

1.1E-08 5.35% 0.68% 

lf€-Propcrty %Total %Total 
Rmident Medium Receptor 
- Child Risk @ 

1.2E-09 0.27% 0.23% 

6.5E-11 0.01% 0.01% 
5.2E-10 0.12% 0.10% 
3.OE-10 0.07% 0.06% 
2.OE-10 0.05% 0.04% 
2.OE-10 0.04% 0.04% 
433-11 0.01% 0.01% 
3.1E-11 0.01% 0.01% 

2.9E-12 0.00% 0.00% 
9.95-11 O.oZ% 0.02% 
2.833-09 0.64% 

1.4E-10 0.03% 0.03% 

5.4E-11 0.01% 0.01% 

Userof %Total %Total 
Milk Medium Receptor 

andMcat 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

3.9E-07 88.13% 77.80% NIA 
5.OE-08 11.23% 9.92% NIA 

4.4E-07 100.00% 
4.4E-07 99.36% I 
7.OE-12 0.01% 
1.5E-14 0.00% 
6.613-15 0.00% 
2.OE-10 0.41% 
l.lE-10 0.23% 
2.OE-10 0.41 % 
7.833-13 0.00% 
2.OE-13 0.00% 

2.8E-11 0.06% 
1.5E-12 0.00% 
4.8E-11 0.10% 

1.3E-13 0.00% 

6.OE-10 1.21% 

4.E-08 95.12% 9.34% 
1.8E-09 3.66% 0.36% 
4.9E-08 98.79% 
4.9E-08 100.00% 

0.04% 0.049 
0.00% 0.009 
0.00% 0.009 
0.53% 0.539 
0.30% 0.309 
0.51% 0.5 19 
0.00% 0.009 
0.00% 0.009 
0.00% 0.004 
0.07% 0.074 
0.00% 0.009 
0.12% 0.129 
1.58% 

6.1E-06 93.06% 93.065 
3.5E-07 5.36% 5.365 
6.4E-06 98.42% 
6.5E-06 100.00% 

\ALL MEDIA 6.83-05 1.7E-06 5.OE47 6.SE-06 1 



TABLE BJ.1-28 
(continued) 

FER\CRIJZRMBQ\CAFP-C.XLS; 1/31194,3:34 PM 

Medium Parameter 
Homegrown NP-237 
Produce PU-238 

(Dust PU-239I240 
Afkted)  RA-226 

RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U235I236 
U-238 
Total Radiologic Risl 

AIBCniC 
Beryllium 
Total Chemical Rid 

Tm4l 
BeefMilk NP-237 

(Dust PU-238 
Affected) PU-2391240 

RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235I236 
U-238 
Total Radiologic Risl 

h e n i c  
Beryllium 
Total Chemical Risl 

TUZM 

GroUY&- 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

I Total 46 Total 
Medium Rcccptoi 
gekm 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

MEDZA 9.23-05 1 
NIA significa that exposure of the rcccptor to the indicated medium ia n 

I 
i r  



Medium 
Soil 

Surface 
Water 

F 
5” 
c. 
00 

Sediment 

Parameter 
Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Molybdenum 
Nickel 

p.E: 
Toluene 
Vanadium 
Zinc 
U-Total 

Total 
Arsenic 
Barium 
Manganese 
Selenium 
U-TOTAL 

Total 
Arsenic 
Beryllium 
Chromium 
Thallium 
U-TOTAL 

Total 

TABLE B3.1-29 
CURRENT LAND USE 
ACTIVE lTYASEl PILE 

SUMMARY OF TOTAL NON-CARCINOGENIC HAZARD 

I % of Total % of Total 1 Off-Property % of Total % of Total 
Trespassing 

Youth 
6.9E-02 
5.6E-04 
1.3E-02 
1 .OE-03 
3.9E-03 
5.8E-04 
1.7E-06 
7.7E-04 
5.7E-03 
3.1E-04 
3.2E-03 
5.1E-06 
2.6E-03 
1.7E-04 
1.2E-02 

- 
Medium 
Hazard 

60.95% 
0.50% 

11.61% 
0.93 % 
3.46% 
0.52% 
0.00% 
0.69% 
5.10% 
0.27% 
2.84% 
0.00% 
2.30% 
0.15% 

10.69% 

Receptor 
Hazard - 

60.35% 
0.49% 

11.50% 
0.92% 
3.42% 
0.51 % 
0.00% 
0.68 % 
5.05% 
0.27% 
2.81 % 
0.00% 
2.28% 
0.15% 

10.58% 

- .  

Resident Medium Receptor 

8.8E-05 100.00% 2.09% 

l.lE-O1 100.00% 99.02461 8.8E-05 100.00% 2.099 
5.9- 52.88% O.S2%l NIA 
1.3E-05 1.18% 
2.1E-05 1.93 % 
7.3E-06 0.65% 
4.8E-04 43.36% 0.42% 
l.lE-03 100.00% 0.98% 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

I 

Q\CAFPCOCN.XLS; 1/31/94; 3:32 PM m\cRm 

>ff-Property % of Total % of Total 
Resident Medium Receptor 

Hazard gli& - 
8.7E-05 100.00% 0.569 

8.7M5 100.00% 0.564 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

User of % of Total % of Total 
Milk Medium Receptor 

indMeat Hazard 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
Nf A 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 



FER\CRU2RI\ABQ\CAFPCOCN.XLS; 1/31/94; 3:32 PM 

Medium 
Soil 

TABLE B.3.1-29 
(continued) 

Parameter 
Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt . 
Copper 
Cyanide 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 
U-Total 

%Total %Total 
Grounds- Medium Receptor 
keeper Hazard Hazard 
6.6EM 66.28% 66.28% 
1.0E-03 1.05% 1.05% 
7.5E-03 7.54% 7.54% 
8 . 3 M 4  0.84% 0.84% 
9.7E-03 9.76% 9.76% 
5.0E-04 0.50% 0.50% 
2.4E-06 0.00% 0.001 
5.9E-04 0.60% 0.60% 
3.4E-03 3.46% 3.46% 
2.8E-04 0.28% 0.28% 
5.2E-03 5.27% 5.27% 
2.9E-06 0.00% 0.00% 
2.1E-03 2.13% 2.13% 
1.2E-04 0.12% 0.12% 
2.2E-03 2.18% 2.18% 

Totnll 9.9EM 100.00% 100.00% I 
Surface IArsenic I NIA 
Water Barium 

Manganese 
Selenium 
U-TOTAL 

NIA 
NIA 
NIA 
NIA 

I Total I 
Sediment IArsenic I NIA 

Beryllium 
Chromium 
Thallium 
U-TOTAL 

NIA 
NIA 
NIA 
NIA 

I 
I 
I 

I '  I 

I 

i 

I 

I 
I 

I 

i 

I 
i 

\ 

I 

I 
I 
i 

I 
I 

I 

I 
I 

I 
j 



Off-Property % of Total 96 of Total User of 96 of Total % of Total 
Resident Medium Receptor Milk Medium Receptor - Child - Hmrd Hazard andMeat Hazard Hazard 

8.7503 83.33% 55.62% NIA 
l.lE-04 1.05% 0.70% NIA 
2.7E-05 0.26% 0.17% NIA 
7.6E-05 0.73% 0.49% NIA 
5.4M5 0.52% 0.35% NIA 
1.2E-06 0.01% 0.01% NIA 
5.3E-05 0.51% 0.34% NIA 
5.9E-05 0.56% 0.38% NIA 
3.4E-05 0.32% 0.22% NIA 
l.lE-03 10.62% 7.09% NIA 
1.5-8 0.00% 0.00% NIA 
2.1E-04 1.97% 1.32% NIA 
1.1E-05 0.11% 0.07% NIA 

% of Total 96 of Total 
rreapassing Medium Receptor - Youth Hazard 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

. ' ' 

TABLE B3.1-29 
(continued) 

Medium 
,c - Homegrown 
'. * Produce 
" - 1  (Dust 
,-a Affected) 
4. 

--. , 

-_ 

Beefmilk 
(Dust 

Affected) 
7 x 
0 

Off-Property % of Total % of Total 
Resident Medium Receptor 
- H a z a r d -  

2.1E-03 83.33% 50.93% 
2.7E-05 1.05% 0.64% 
6.7E-06 0.26% 0.16% 
1.9E-05 0.73% 0.45% 
1.3E-05 0.52% 0.32% 
3.0E-07 0.01% 0.01 % 
1.3E-05 0.51% 0.31% 
1.4E-05 0.56% 0.34% 
8.3E-06 0.32% 0.20% 
2.7E-04 10.62% 6.49% 
3.8E49 0.0096 0.0046 
5.1E-05 1.97% 1.21% 
2.8E-06 0.11% 0.07% 

Parameter 
Arsenic 
Barium 
Beryllium 
Chromium 
Copper 
Cyanide 
Molybdenum 
Nickel 
Selenium 
Th a I I i u m 
Toluene 
Vanadium 
Zinc 

Arsenic 
Barium 
Beryllium 
Chromium 
Copper 
Cyanide 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 

Tom 

Tom 

2.6E-03 100.00% 61.12% 
3.8E-04 24.56% 9.04% 

3.1E-05 0.61% 0.20% 
9.8E-07 0.02% 0.01% 
l.lE-04 2.16% 0.71% 
8.7E-05 1.71% 0.56% 
3.1Ell 0.0046 0.00% 
7.5E-05 1.46% 0.48% 
6.2E-05 1.22% 0.40% 
1.3E-04 2.56% 0.84% 
3.4E-03 66.72% 21.81% 
6.0E-11 0.00% 0.0096 
2.2E-05 0.43% 0.14% 
1.4E-04 2.67% 0'.87% 
5.1E-03 100.00% 32.69% 

3.2E-06 0.21% 0.08 41 
5.3E-07 0.03% 0.01 % 
1.7E-05 1.12% 0.41 % 
1.7E-05 1.11% 0.41 R 
4.6E-12 0.00% 0.00% 
1.2E-05 0.78% 0.29% 
1.2E-05 0.76% 0.28% 
2.1E-05 1.33% 0.49% 
l.OE-03 67.38% 24.79% 
9.OE12 0.00% 0.00% 
1.0E-05 0.68% 0.2541 
3.2-5 2.05% 0.75% 
1.5E-03 100.00% 36.79% 

9.7E-05 0.21% 0.21 % 
1.6E-05 0.03% 0.03 % 
5.2E-04 1.12% 1.12% 
5.2E-04 1.11% 1.11% 
1.4E-10 0.0096 0.005% 
3.7E-04 0.78% 0.78% 
3.5E-04 0.76% 0.76% 
6.2E-04 1.33% 1.33% 
3.2E-02 67.33% 67.33% 
2.7E-10 0.0096 0.0096 
3.2E-04 0.68% 0.68% 
9.6E-04 2.05% 2.05% 
4.7E-02 100.00% 100.00% 

1 . 0 ~ 0 2  100.00% 66.75%1 
1 .OM3 20.43 % 6.68961 1.2E-02 24.61% 24.61% 

IALL MEDL4 l.lE-01 4.2E-03 1 .m2 4.7Eo2 1 
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TABLE B.3.1-29 
(contioued) 

Medium 
Homegrown 
Produce 

(Dust 
Affected) 

Beefmilk 
(Dust 

Affected) 

Parameter 
Arsenic 
Barium 
Beryllium 
Chromium 
Copper 
Cyanide 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 

Arsenic 
Barium 
Beryllium 
Chromium 
Copper 
Cyanide 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 

Total 

Total 

%Total %Total 
?rounds- Medium Receptor 

Hazard H a r d  
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

IALL MEDIA 9.93-02 I 
NIA signifies that exposure of the receptor to the 

indicated medium is not applicable. 
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Medium 
soil 

Oroundwater 

sedimmt 

Pameter 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Total Radlobglml Rl i  

Arsaic  
Beryllium 
chromium 

Total chanlml Rlrr 
Tdn 

NP-237 
SR-90 , 

u234 
U2351236 
U238 

ArMaic 
Beryllium 
1 ,2-Dichlorocthaoc 
Vinyl chloride 

Tdnl Rodlobgica~ 

T ~ i d  c h a l ~ a l  Rlsi 
Tdn 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 

Total Radiobglc Rk, 

Arsenic 
Beryllium 

TNal Chemlml Rk, 
I T O W  

1/31/94; 336 PM 

TABLE B3.130 
ACTIVE FLYASH PILE 
FUTURE LAND USE 

SUMMARY OF CARCINOGENIC RISK 
%Total %Total 

xpaodcd Medium Reccptor 
rcwasscr jt& 
9 . 3 W  0.39% 0.39% 
1.0E-09 0.00% 0.00% 
4.3E-10 0.00% 0.00% 
1.1E-05 4.54% 4.53% 
3.6EO6 1.51% 1.51% 
1.6E-11 0.00% 0.00% 
8.4E-06 3.51% 3.50% 
4.0E-09 0.00% 0.00% 
2.8E-09 0.00% 0.00% 
3.5E-09 0.00% 0.00% 
1.5E-08 0.01% 0.01% 
5.8E-08 0.02% 0.02% 
2.4E-05 9.98% 9.96% 

5.9E-06 2.49% 2.48Fi 

1.6E-08 0.01% 0.01% 
2 . 2 W  90.02% 89.81% 
2.4E-04 100.00% 99.76% 
NIA 
NIA 
NIA 
NIA 
NIA 

Risk - 

2 . 1 ~ 4 4  81.53% 81.3251 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

Iff-proPCrty %Total %Total 
Rcsidmt Medium Receptor 
- Farmer E 

1.4E-08 7.72% 0.15% 

9.9E-10 0.55% 0.01% 
1.2E-09 0.67% 0.01% 
1.9E-10 0.11% 0.00% 

2.6E-08 14.34% 0.28% 
9.3E-09 5.20% 0.10% 
6.6E-09 3.66% 0.07% 
8.1E-09 4.53% 0.09% 
4.3E-10 0.24% 0.00% 
1.6E-08 9.06% 0.18% 
8.5E-08 47.42% 0.92% 

6.6E-08 36.74% 0.72% 
1.9E-09 1.07% 0.02% 
2.6E-08 14.77% 0.29% 
9.4E-OS 52.58% 1.03% 

2.4E-09 1.32% 0.03% 

2.4E-11 0.01% 0.00% 

1.8E-07 100.00% 1.95% 
2.7E-07 4.24% 2.96% 
9.2E-08 1.43% 1.00% 
2.OE-06 31.60% 22.06% 
l.lE-07 1.68% 1.18% 
3.9B-06 61.03% 42.59% 
6.a-06 99.981 6 9 . m  
9.3Ji-10 0.01% 0.01% 
7.7E-11 0.00% 0.00% 

1.OE-09 0.02% 0.01% 
6.4E-06 100.00% 69.78% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

Iff-Pr~rp~rty %Total %Total 
Resident Medium Receptor 
- Child @ jt$ 
2.5E-10 2.64% 0.03% 
4.3E-11 0.45% 0.00% 
1.8E-11 0.19% 0.00% 
2.2E-11 0.23% 0.00% 
3.5E-12 0.04% 0.00% 

4.7E-10 4.90% 0.05% 
1.7E-10 1.78% 0.02% 
1.2E-10 1.25% 0.01% 
1.5E-10 1.55% 0.02% 
7.9E-12 0.08% 0.00% 
2.9E-10 3.09% 0.03% 

4.4IZ-13 0.00% 0.001 

1.5E-09 16.20% 0.18% 

5.6E-09 58.56% 0.64% 
1.6E-10 1.71% 0.02% 
2.2E-09 23.54% 0.26% 
8.OE-09 83.80% 0.92% 
9.5E-09 
1.2E-08 
3.9E-09 
8.7E-08 
4.6E-09 
1.7EO7 
2.7E-07 
1.9E-10 
1.3E-11 

100.00% 
4.24% 
1.43 % 

31.59% 
1.68% 

60.99% 
99.93% 
0.07% 
0.00% 

0.45% 

0.53% 
19.29% 
31.61% 

2.OE-10 0.07% 0.02% 
2.7E-07 100.00% 31.63% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

' ' \  ij& L', 



TABLE B3.1-30 
(continued) 

%Total 
Receptor - Risk 

5.46% 
0.01% 
0.02% 
0.25% 

20.26% 
0.04% 

46.91% 
0.0296 

0.02% 

0.32% 

0.01% 

0.09% 

I 
I 

On-R~perty %Total 
Resident Medium 

Farmcr(CI2 @ 
9.8E-06 6.08% 
5.OE-OS 0.03% 
2.4E-08 0.01% 
3.9E-07 0.24% 
3.7E-05 22.89% 
4.9E-OS 0.03% 
8.5E-05 53.03% 
2.2E-08 0.01% 

2.4E-08 0.01% 

5.6E-07 0.35% 

1.5E-08 0.01% 

l.lE-09 0.00% 

,-- . .. %Total 
Receptor 

Risk - 
5.84% 
0.03% 
0.01 % 
0.23% 

21.95% 
0.03% 

50.86% 
0.01 % 
0.01 % 
0.01 % 
0.00% 
0.33% 

On-h~perty %Total 
Residmt Medium 

On-property 
Resident 

Farmer UUviQ 
1 .OEM 
7.2E-07 
3.93-07 
4.7E-06 
3.8E-04 
7.1E-07 
8.9E-04 
3.1E-07 
2.1E-07 
3.4E-07 
1.6E-06 
6.OE-06 

...&%I 
d- - 

% Total 
Medium 

Risk - 
5.7796 
0.04% 
0.02% 
0.27% 

21.40% 
0.04% 

49.56% 
0.02% 
0.01 % 
0.02% 
0.09% 
0.34% 

NP-237 . 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 

TH-230 
TH-232 
u-234 
U-2351236 
U-238 

TH-228 

F w 
Groundwater 

TorolRadl&glcal Risk 1.4E-03 77.57% 73.42% 1.3E-04 82.70% 79.33% 1.9E-04 32.58% 31.63% 

A m d c  4.0E-04 22.41% 21.21% 2.8E05 17.28% 16.58% 1.7E-04 29.75% 28.88% 
Belyllium 1.9E-08 0.00% 0.00% 1.4E-09 0.00% 0.00% 2.2E-04 37.66% 36.56% 
chromium 2.7E-07 0.01% 0.01% 2.OE-08 0.01% 0.01% 2.2E-08 0.00% 0.00% 

Toto1 ChemlmlwSk 4.OE-04 22.43% 21.23% 2.8E-05 17.30% 16.59% 3.9E-04 67.42% 65.44% 
T&l 1.8E-03 100.00% 94.65% 1.6E-04 100.00% 95.92% 5.8E-04 100.00% 97.07% 

NP-237 3.4E-09 0.01% 0.00% 2.4E-10 0.01% 0.00% 1%-10 0.01% 0.00% 
SR-90 9.7E-07 2.05% 0.05% 6.8E-08 2.05% 0.04% 4.1E-08 2.05% 0.01% 
U234 1.5E-05 32.81% 0.82% l.lE-06 32.81% 0.65% 6.6E-07 32.81% 0.11% 
U2351236 8.3B07 1.75% 0.04% 5.8E-08 1.75% 0.03% 3.5E-08 1.75% 0.01% 
U23 8 3.OE-05 63.38% 1.58% 2.1E-06 63.38% 1.26% 1.3E-06 63.38% 0.21% 

TorolRadio&gfmlRfsk 4.7E-05 100.00% 2.49% 3.3E-06 100.00% 1.99% 2.OE-06 100.00% 0.34% 
Arsenic 2.3E-15 0.00% 0.00% 1.6E-16 0.00% 0.00% 4.6E-16 0.00% 0.00% 
Beryllium 9.6B-17 0.00% 0.00% 6.9E-18 0.00% 0.00% 1.7E-17 0.00% 0.00% 
1 ,2-Dichlorocthane 
Vinyl chloride 

TotolChemfcolRisk 2.4E-15 0.00% 0.00% 1.7E-16 0.00% 0.00% 4.8J2-16 0.00% 0.00% 

Child 
7.9Jz-06 
6.7E-08 
3.2E-08 
8.6E-05 
2.9E-05 
6.8E-08 
6.7B05 

1 SE-08 
2.6E-08 
1.2E-07 
4.5B07 

- 

2.2E-08 

1 ' 
~ 

I 

Risk 
1.34% 
0.01% 
0.01 % 

14.79% 
4.92% 
0.01 % 

11.39% 
0.00% 
0.00% 
0.00% 
0.02% 
0.08% 

- 

NIA 
NIA 
NIA 

% Total 
Receptor 

Risk - 
1.30% 
0.01 % 
0.01 96 

14.35% 
4.78% 
0.01 % 

11.06% 
0.00% 
0.00% 
0.00% 
0.02% 
0.07% 

I 
1 
1 
I 
1 

NIA 
NIA 
NIA 
NIA 
NIA 

1 
I 
1 
1 ' 

4.78-05 100.00% 2.4941 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

(Wient 

c) 
$7 
-4 

NIA 
NIA 

Toto1 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Tarn1 Radiobgic Rid 

Arsenic NIA 
Beryllium NIA 

T&l Chemlcal Risk 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

I TOTAL I I I 
FIX\cRUZRIWQW-COC.XLS; 1/31/94; 336 PM 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

(AdulOum 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

I 
trtatMiami %Total % T o t a l h t M i a m i  %Total %Total 
Riveruser Medium Recepd RivcrUser Medium Receptor 

( Y o u t h ) @ -  
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

I 

NIA I I NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA , 

1.2E-06 0.97% 
4.6B-09 0.00% 
2.1E-09 0.00% 
4.6B08 0.04% 
4.9E-06 3.83% 
4.9E-09 0.00% 
1.1E-05 8.74% 
1.6E-09 0.00% 
1.OE-09 0.00% 
1.6E-09 0.00% 
2.3B-08 0.02% 
6.4E-08 0.05% 
1.8E-05 13.65% 

8.74% 
0.00% 
0.00% 
0.00% 
0.02% 
0.05% 

NIA 
5 . 0 ~ 0 7  0.77% 
1.8E-09 0.00% 
8.3E-10 0.00% 
1.8E-08 0.03% 
2.OE-06 3.05% 
1 . 9 W  0.00% 
4.5E06 6.97% 
6.2E-10 0.00% 
4.OE-10 0.00% 
6.4E-10 0.00% 

2.6E-08 0.04% 
7.OE-06 10.88% 

9.1E-09 ' 0.01% 

- 
0.77% 
0.00% 
0.00% 
0.03% 
3.05% 
0.00% 
6.97% 
0.00% 
0.00% 
0.00% 
0.01 46 
0.04% 

I 
3.3E-05 25.44% 25.44% 2.OE-05 31.28% 31.2841 
7.8E-05 60.91% 60.91% 3.7E-05 57.84% 57.84% 
l.lE-04 86.35% 5.7E-05 89.12% 

I 



Iff-Rop~rty %Total %Total 
Resident Medium Rcccptor 
- Fanner a 

NIA 

Off-f-Ropcrty %Total % T d  
Ruidcnt M e d i i  Rcc~ptor 

Risk ’ RiJL Child - 
NIA 

kpnnded 
muasser 
4.36E-09 
2.13E-09 
1.28E-08 
1.8E-09 

1.19E-10 
3.55E-09 
2.47E-08 

Surface 
Water 

% Total 
MCdilrm 

Risk - 
0 . m  
0.38% 
2.25% 
0.32% 
0.02% 
0.63% 
4.35% 

NP-237 
PU-238 
RA-228 
u-234 
U-2351236 
U-238 
Total Radlologlml Risk 

Total chanlcol Risk 
Arsaic  

TABLE B.3.130 
(continued) 

Haucgrown 
R o d ~ e  

(Dust 
A f f ~ k d )  

Homegrown 

(Groundwater 
R ~ W C  

A f f ~ t r d )  

% Total 

Ri* 
RWCptO? 
- 
0.00% 
0.00% 
0.01% 
0.00% 
0.00% 
0.00% 
0.01 % 

Total 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 
Tor01 Rodlobgiml RLrk 

Arsenic 
Beryllium 

Total chmrlml Risk 
Total 

NP-237 

PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 

PU-238 

TH-230 
TH-232 
U-234 
U-2351236 
U-238 
Total Radiologlml Rlsh 

Arsaic  
Beryllium 

Total Chtmlml Risk 

5.43E-07 95.65% 0.23% 
5.4313-07 95.65% 0.23% 
5.68E-07 100.00% 0.24% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

l.lE-06 86.11% 12.24% 
1.4E-07 10.98% 1.56% 
1.3E-06 97.08% 13.80% 

NIA 
NIA I 3.9E-07 88.13% 44.96% 

5.OE-08 11.23% 5.73% 
4.4E-07 99.36% 50.69% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

0.17 % 
0.02% 
0.01 % 
0.08% 
0.04% 
0.03% 
0.03% 
0.01 % 
0.00% 
0.01 % 
0.00% 
0.01 % 
0.41 % 

1.2E-09 
1.4E-10 
6.5E-11 
5.2E-10 
3.OE-10 
2.OE-10 
2.OE-10 
4.5Bll 
3.1E-11 
5.4E-11 
2.9E-12 
9.92-11 
2.8E-09 

0.27% 
0.03% 
0.01 % 
0.12% 
0.07% 
0.05% 
0.04% 
0.01 % 
0.01 % 
0.01% 
0.00% 
0.02% 
0.64% 

0.01% 

0.01 % 

0.01 % 
0.00% 
0.01 % 
0.33% 

1.3E-06 100.0056 14.22961 4.4B07 100.00% 51.02% 
4.2E-08 4.37% 0.46%( 3.1809 4.37% 0.36% 

O.OE+OO 
O.OE+OO 
O.OE+oO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

3.0E-07 
1.6E-08 
5.9E-07 
9.7E-07 

1.4E-10 
6.7E-12 
1.5E-10 

1 . 9 ~ 4 8  

0.00% 
0.00% 
0.00% 
0.00% 
2.01% 
0.00% 
0.00% 
0.00% 

31.39% 
1.62% 

60.60% 
99.98% 

0.01% 
0.00% 
0.02% 

0.00% 
0.00% 
0.001 
0.00% 
0.21 % 
0.00% 
0.00% 
0.00% 
3.30% 
0.17% 
6.38% 

10.52% 

0.00% 
0.00% 
0.00% 

O.OE+W 0.00% 
O.OE+W 0.00% 
O.OE+W 0.00% 
O.OE+W 0.001 

1.4E-09 2.01% 
O.OE+W 0.00% 
O.OE+00 0.00% 
O.OE+W 0.00% 
2.3E-08 31.37% 
1.2E-09 1.62% 
4.4E-OS 60.57% 
7.2E-08 99.93% 

4.9E-11 0.07% 
2.3E-12 0.00% 
5.1E-11 0.07% 

0.00% 
0.00% 
0.00% 
0.00% 
0.17% 
0.00% 
0.00% 
0.00% 
2.60% 
0.13% 
5.02% 
8.28961 

0.01 % 
0.00% 
0.01 % 

9.7E-07 100.00% lO.S2%l 7.2808 100.00% 8.29% 

Q 

v\FP-COC.XlS; 1/31/94; 336 PM m\mua 



_I.. 

Medium Parameter c -  - 
~ ~ U T ~ B C C  NP-237 
+-Water PU-238 
.a- RA-228 
.1 

u-234 
U-2351236 
U-238 
Total Radiological Rlsk 

I Totai 
Homegrown INP-237 

%-Property %Total %Total 
Resident Medium Receptor 

Risk - Risk - Farmer 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

On-Propetty %Total %Total 
Residcnt Medium Receptor 

Farmer C C Q  - Risk m 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

0.02% 
0.00% 
0.00% 
0.01% 
0.00% 
0.0046 
0.0046 
0.00% 
0.0096 
0.0076 
0.00% 
0.00% 
0.04% 

4.8E-07 
5.9E-08 
2.6E-08 
2.1E-07 
1.2E-07 
8.3E-08 
8.OE-08 
1.8E-08 
1.2E-08 
2.2E-08 
1.2E-09 
3.9E-08 
1.2E-06 

On-Property %Total %Total 
Resident M d i  Receptor 
- Chid @sJ 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

1.20% 
0.15% 
0.0796 
0.54% 
0.31% 
0.21% 
0.20% 
0.05% 
0.03% 
0.06% 
0.00% 
0.10% 
2.91% 

Arsenic 
Total chemical Rid - 

0.03% 
0.00% 
0.00% 
0.01 % 
0.01% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.06% 

NIA NIA 

RO~UCC 
@ust 

Affected) 

, 

3.E-08 
3.8E-09 
1.7E-09 
1.4E-08 
7.9B-09 
5.4E-09 
5.2E-09 
1.2E-09 
8.OE-10 
1.4E-09 
7.7E-11 
2.92-09 
7%-OS 

PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 
Total Radiological Rid 

1.20% 
0.15% 
0.07% 
0.5496 
0.31% 
0.21% 
0.20% 
0.05% 
0.0396 
0.06% 
0.00% 
0.10% 
2.91% 

Homegrown 

Arsenic 3.4E-05 86.10% 1.80% 2.2E-06 86.10% 1.32% 1.2E-05 88.12% 1.97% NIA 
Beryllium 4.4E-06 10.98% 0.23% 2.W-07 10.98% 0.17% 1.5E-06 11.24% 0.25% NIA 

TotalchemicalRlsk 3.8E-OS 97.09% 2.03% 2%-06 97.09% 1.48% 1.3E-05 99.36% 2.22% 
Total 4.OE-05 100.00% 2.09% 2.6E06 100.00% 1.53% 1.3E-05 100.00% 2.23% 

NP-237 5.3E-10 0.01% 0.00% 3.4E11 0.01% 0.00% 3.9E-11 0.01% 0.00% NIA 

3.6B-08 
4.4E-09 
2.OE-09 
1.6E-08 
9.2E-09 
6.2E-09 
6.OE-09 
1.4E-09 

1.6E-09 
9.2E-10 

8.9E-11 
2.9E-09 . 

8.6E-08 

Produce 
(Groundwater 

Affected) 

a 
w 
;n 
a 

0.26% 
0.03% 
0.01 5% 
0.12% 
0.07% 
0.05% 
0.04% 
0.01% 
0.01 9% 
0.01 96 
0.00% 
0.02% 
0.64% 

PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 
Total Radiological Rid 

Arsenic 
Beryllium 

Total chemical Risk 

GreatMiami %Total %Tot I River User Medium Recept 

0.00% 
0.00% 
0.00% 
0.00% 
0.01% 
0.00% 
0.00% 
0.0096 
0.09% 
0.00% 
0.17% 
0.28% 

0.00% 
0.00% 
0.00% 

NIA 
NIA 
NIA 
NIA 
NIA 

O.OE+W 0.00% 
O.OE+OO 0.00% 
O.OE+Oo 0.00% 
O.OE+Oo 0.00% 

1.5E-08 2.87% 

O.OE+Oo 0.00% 
O.OE+OO 0.00% 

1.7E-07 32.55% 
8 . 9 W  1.68% 
3.3E-07 62.88% 
5.3E-07 100.00% 

1.2E-16 0.0096 
2.9E-18 0.00% 
1.2E-16 0.0096 

O.OE+00 0.0096 

0.01 % 

0.00% 

0.00% 
0.0046 
0.00% 
0.0046 
0.0046 
0.01 % 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.005% 
0.00% 
0.00% 
0.03% 
0.0096 
0.06% 
0.09% 

0.00% 
0.00% 
0.00% 

I NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 1 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

O.OE+Oo 
O.OE+00 
O.OE+Oo 
O.OE+Oo 
2.OE-07 

O.OE+OO 
O.OE+Oo 
O.OE+oO 

2.3E-06 
1.2E-07 
4%-06 
7.1E-06 

3.5E-16 

3.6E-16 
8.4E-18 

0.00% 
0.0096 
0.0096 
0.0096 

0.00% 
0.0046 
0.0096 

32.55% 
1.68% 

62.88% 
100.00% 

0.00% 
0.00% 
0.0096 

2.8746 

0.00% 
0.00% 
0.00% 
0.00% 
0.01 % 
0.00% 
0.00% 
0.00% 
0.12% 
0.01 91 
0.24% 
0.38% 

0.00% 
0.00% 
0.0091 

O.OE+Oo 0.00% 
O.OE+Oo 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 

1.3E-08 2.87% 
O.OE+Oo 0.00% 
O.OE+Oo 0.00% 
O.OE+00 0.00% 

132-07 32.55% 
7.7E-09 1.68% 
2.9B-07 62.88% 
4.6B-07 100.00% 

2.2E-17 0.00% 
5.413-19 0.00% 
2.3E-17 0.00% 

I Total1 7.1E-06 100.00% 0.38%1 4.6B-07 100.00% 0.28961 5.3E-07 100.00% 0.0996bJ 
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Great Miami % Total $6 Total 
Riveruser Medium Receptor 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
N I A ~  
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 



Medium - 
BEflMiIk 

@ust 
Affected) 

BwflMilk 
(Omundwater 

Aff~ted)  

TABLE B3.1-30 
(COlltinUed) 

%Total %Total lOff-Propcrty % T d  %Total lOff-Ropcrty %Total %Total I 
Parameter 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
Tal Radlologlwl RirA 

Arsenic 
Beryllium 

Total CAemlml Rid 
T&i 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 

TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

SR-90 

Total Radiological Rid 

Arsenic 
Beryllium 

Torn1 chrmlwl Rlsl 
Tail  

Zxpanded Medium Rcccptor 
Risk 'nsDasser - 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 

O.OE+00 0.00% 0.00% 
O.OE+00 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 
O.OE+00 0.00% 0.00% 
4.1E-09 3.71% 0.04% 

O.OE+Cm 0.00% 0.00% 
O.OE+00 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 
3.92-08 32.24% 0.38% 
1.8E-09 1.66% 0.02% 
6.8E-08 62.25% 0.74% 
l.lE-07 99.99% 1.19% 

1.4E-11' 0.01% 0.00% 
3.OE-13 0.00% 0.00% 
1.4E-11 0.01% 0.00% 
l.lE-07 100.00% 1.19% 

Residat Medium Receptor 
- Farmer && && 

9.2Ell 0.04% 0.00% 
1.4E-13 0.00% 0.00% 
6.3E14 0.00% 0.00% 
l.lE-09 0.53% 0.01% 
6.4E-10 0.30% 0.01% 
l.lE-09 0.50% 0.01% 
5.OE-12 0.00% 0.00% 
1.3E-12 0.00% 0.00% 
8.5E-13 0.00% 0.00% 
1.5E-10 0.07% 0.00% 
8.2E-12 0.00% 0.00% 
2.7E-10 0.12% 0.00% 
3.4E-09 1.58% 0.04% 

2.OE-07 93.06% 2.17% 
l.lE-08 5.35% 0.12% 
2.1E-07 98.42% 2.30% 

Resident Medium 

7.OE-12 0.01% 
132-14 0.00% 
6.6E-15 0.00% 
2.0J2-10 0.41% 
1.m-10 0.23% 
2.OE-10 0.41% 
7.8E-13 0.00% 
2.OE-13 0.00% 
1.3813 0.00% 
2.8E-11 0.06% 
1.5E-12 0.00% 
4.8E-11 0.10% 
6.OE-10 1.21% 

4.7E-08 95.12% 
1.8E-09 3.66% 
4.9E-08 98.79% 

0.001 
0.001 
0.02% 
0.01 % 
0.02% 
0.001 
0.00% 
0.00% 
0.00% 
0.001 
0.01 % 
0.07% 

5.40% 
0.21% 
5.61% 

I 2.1E-07 100.00% 2.33%] 4.9B-08 100.00% 5.68% 
NIA I 1.4E-10 0.13% 0.00SI 1.OE-11 0.05% 0.00% 

O.OE+OO 0.001 0.00% 
O.OE+OO 0.00% 0.00% 
O.OE+Oo 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 

7.6E-10 3.81% 0.09% 

O.OE+OO 0.00% 0.00% 
O.OE+Oo 0.00% 0.00% 
6.4E-09 32.23% 0.74% 
3.3E-10 1.66% 0.04% 
1.2E-08 62.p% 1.43% 

~ 4.7B-14 0.00% 0.00% 

O.OE+OO 0.00% , 0.00% 

2.OE-08 99.98% 2.29% 

3.3E-12 0.02% 0.00% 

3.3E-12 0.02% 0.00% 
2.OE-08 100.00% 2.30% 

lALL MEDU 2.4W 92366 8.7E-07 I 
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On-Prop~lty %Total %Total 
Resident M d i  Rcccptor 

Farmer (0 mi&- 
1.8E-10 0.04% 0.00% 
2.6E-13 0.00% 0.00% 
1.2E-13 0.00% 0.00% 
1.9E-09 0.45% 0.00% 
l.lE-09 0.25% 0.00% 
1.8E-09 0.42% 0.00% 

~ 8.633-12 0.00% 0.00% 
, 2.2E-12 0.00% 0.00% 

1 3 3 1 2  0.00% 0.00% 
2.5E-10 0.06% 0.00% 
1.4E-11 0.00% 0.00% 

1 4.4E10 0.10% 0.00% 
5.7E-09 1.33% 0.00% 

Paramaer 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 

Total Radiologtcal RtsA 

On-hwlty %Total % T a l  
Resident Medium Receptor 

Child Rish 
2.1E-10 0.01% 0.00% 
4.4E-13 0.00% 0.00% 
2.OE-13 0.00% 0.00% 
6.1E-09 0.41% 0.00% 
3.4E-09 0.23% 0.00% 
6.1E-09 0.41% 0.00% 
2.4E-11 0.00% 0.00% 
6.OE-12 0.00% 0.00% 
4.1E-12 0.00% 0.00% 
8.4E-10 0.06% 0.00% 
432-11 0.00% 0.00% 
133-09 0.10% 0.00% 
1.8E-08 1.22% 0.00% 

On-Prop~lty %Total %Total 
Resident Medium Receptor 

Farmer (RMP,, - *  
- 2.8E-09 0.04% 0.00% 

4.2E-12 0.00% 0.00% 
1.9E-12 0.001 0.00% 
3.5E-08 0.53% 0.00% 
1.9E-08 0.30% 0.00% 
3.3E-08 0.51% 0.00% 
133-10 0.00% 0.00% 
3.8E-11 0.00% 0.00% 
2.6E-11 0.00% 0.00% 
4.6E-09 0.0796 0.00% 
232-10 0.00% 0.00% 

1.OE-07 1.58% 0.01% 
E.OE-09 0.12% 0.00% 

w 
Bccf/MiIk 
(Groundwater 

Affected) 

c 
4 

GreatMiami %Total %Tc 
River User Medium R q  
m g &  

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

A h c  6.1E-06 93.06% 0.32% 4.OE-07 93.19% 0.24% 1.4E-06 95.12% 0.24% NIA 
Beryllium 3.5E-07 5.36% 0.02% 2.3E-08 5.48% 0.01% 5.5E-08 3.66% 0.01% NIA 

TdnlChsntmlRlsk 6.4EO6 98.42% 0.34% 4.2E-07 98.67% 0.25% 1.5E-06 98.78% 0.25% 
Tdnl 6.5E-06 100.00% 0.34% 4.3E-07 100.00% .0.26% 1.5E-06 100.00% 0.25% 

NP-237 1.7E-12 0.00% 0.00% l.lE-13 0.00% 0.00% 1.3E-13 0.00% 0.00% NIA 
PU-238 O.OE+00 0.00% 0.00% O.OE+00 0.00% 0.00% O.OE+OO 0.00% 0.00% NIA 
PU-2391240 O.OE+00 0.00% 0.00% O.OE+W 0.00% 0.00% O.OE+00 0.00% 0.00% NIA 
RA-226 O.OE+OO 0.00% 0.00% O.OE+OO 0.00% 0.00% O.OE+00 0.00% 0.00% NIA 

C, 
e 
+a 

RA-228 O.OE+OO 0.00% 0.00% O.OE+Oo 0.00% 0.00% O.OE+W 0.00% 0.00% 
SR-90 4.3E-08 5.06% 0.00% 2.3E-09 5.02% 0.00% 8.OE-09 5.18% 0.00% 
TH-228 O.OE+OO 0.00% 0.00% O.OE+Oo 0.00% 0.00% O.OE+00 0.00% 0.00% 
TH-230 O.OE+W 0.00% 0.00% O.OE+00 0.00% 0.00% O.OE+W 0.00% 0.00% 
TH-232 O.OE+OO 0.00% 0.00% O.OE+OO 0.00% 0.00% O.OE+Oo 0.00% 0.00% 
u-234 2.7E-07 31.83% 0.01% 1.5E-08 31.84% 0.01% 4.9E-08 31.78% 0.01% 
U-2351236 1.4E-08 1.64% 0.00% 7.7E-10 1.64% 0.00% 2.5E-09 1.64% 0.00% 

ToralRadiobgicalRtsk 8.5E-07 100.00% 0.04% 4.7E-08 100.00% 0.03% 1.5E-07 100.00% 0.03% 
u-238 5.2E-07 61.48% 0.03% 2.9E-08 61.50% 0.02% 9.5E-08 61.39% 0.02% 

Ars&c 3.4E-17 0.00% 0.00% 2.3E-18 0.00% 0.00% 8.1E-18 0.00% 0.00% 
Beryllium 3.7E-19 0.00% 0.00% 2.5E-20 0.00% 0.00% 5.9E-20 0.00% 0.00% 

TdnlchernicalRlsk 333-17 0.00% 0.00% 2.3E-18 0.00% 0.00% 8.2E-18 0.00% 0.00% 
Tdnl 8.5E-07 100.00% 0.04% 4.7E-08 100.00% 0.03% 1.5E-07 100.00% 0.03% 
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I NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA , 
NIA ! 

I 
, 

NIA 
NIA I 

h t M i a m i % T o t a l  %Total 
RiverUscr Medium Receptor 
( Y o u t h ) @ -  

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA I 
NIA 

NIA 

NIA 

NIA 
NIA 
NIA 
NIA 

NIA I w  
NIA 117 



%Total %Total 
Expanded Medium Receptor 
Trespasser Hazard Hazard 

1.6E-01 58.81% 58.81% 
8.2E-04 0.30% 0.30% 
3.9E-02 13.87% 13.87% 
2.7E-03 0.98% 0.98% 
4.7EO3 1.70% 1.70% 
1 . 5 W  0.53% 0.53% 
2.8E-06 0.0096 0.00% 
2.1EO3 0.74% 0.74% 
1 . m  6.02% 6.02 % 
7.5E-04 0.27% 0.27 96 
4.5E-03 1.60% 1.6096 
1.5E-05 0.01% 0.01 % 
6.7E-03 2.42% 2.42% 
4 . 6 E 4  0.17% 0.17% 
3.5E-m 12.60% 12.60% 

TABLE B.3.131 
ACTIVE mYASH PILE 

FUTURELANDUSE 
SUMMARY OF TOTAL NON-CARCINOGFNIC HAZARD 

Off-Property %Total %Total 
Resident Medium Receptor 
Farmer Hazard Hazard 

8.8E-05 100.00% 0.059 

Medium 
Soil 

6% J 

-. rJcr 

++ 
4 .- 

Groundwater 

Sediment 

' 

2.8E-01 100.000% l00.00SSl 8.8E-05 100.000% 0.059 
NIA I 1.8E-06 0.00% 0.009 

Parameter 
Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Molybdenum 
Nickel 
Sel,eniurn 
Thallium 
Toluene 
Vanadium 
Zinc 
U-Total 

Tota 
Arsenic 
Beryllium 
U-Total 

Tom 
Arsenic 
Beryllium 
Chromium 
Thallium 
U-TOTAL 

Tota 

NIA 
NIA 

3.6E-09 0.00% 0.009 I l.lE-O1 100.00% 55.304 
I 1.1E-01 100.000% 55.319 

NIA I NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

3ff-hprty %Total %Total 
Resident Medium Receptor - Child &g!&g!  

8.7E-05 100.00% 0.01 9 

8.7E-05 100.000% 0.01.4 
4.1E-06 0.00% 0.009 
7.3E-09 0.00% 0.004 
3.3E-01 100.00% 46.229 
3.3M1 100.000% 46.229 

NIA 
NIA 
NIA 
NIA 
NIA 

On-Property %Total %Total 
Resident Medium Receptor 

Farmer (RME) w&g! 
7.6E41 73.33% 36.41% 
1.3E-02 1.25% 0.62% 
7.6E-02 7.29% 3.62% 
l.lE-02 1.08% 0.54% 

O.OE+OO 0.00% 0.00% 
4.8E-03 0.46% 0.23% 
5.9E-05 0.01% 0.00% 

O.OE+OO 0.00% 0.00% 
7.8E-03 0.75% 0.37% 
6.5E-03 0.63% 0.31% 
4. E43 0.39% 0.20% 
1.2E-01 11.88% 5.90% 
3.0E-05 0.00% 0.0096 
2.9E-02 2.79% 1.38% 
1.5E-03 0.14% 0.07% 

1.0 100.000% 49.65% 
4.4E-12 0.00% 0.00% 
4.E-I5 0.0096 0.00% 
8.1E-01 100.00% 38.75% 
8.lE-01 100.00% 38.75% 

NIA 
NIA 
NIA 
NIA 
NIA 
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TABLE B.3.1-31 
(eontinlled) 

Medium Parameter 
Soil IArSenic .- . .- ... 

.... . 

.._ ._ . 

5d x 
\o 

On-Property %Total %Total On-Property %Total %Total GreatMiami %Total %Total GreatMiami %Total %Total 
Resident Medium Receptor Resident Medium Receptor Riveruser Medium Receptor Riveruse; Medium Receptor 

FarmerICI) Hazard Child Hazard Hazard (Adult) Hazard Hazard LYouth) 1 Hazard Hazard 
4.0E-01 81.46% 37.48% 4=+00 81.51% 52.49% NIA NIA 

Groundwater 

U m e n t  
k 
a 
GI 

Barium 
Beryllium 
Chromium 
Cobalt 
copper 
cyanide 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 
U-Total 

Total 4.9E-01 100.OOO% 46.01% 5.1E+00 100.OOO% 64.39% 
0.00% 0.00% NIA NIA Arsenic 2.4E-12 0.00% 0.00% 1.oE-11 
0.00% 0.00% NIA NIA Beryllium 2.5E-15 0.00% 0.00% 9.1E-15 

U-Total 4.5E-01 100.00% 42.48% 1.8E+00 100.00% 22.82% NIA NIA 

~rsen ic  NIA NIA 1.5M1 88.31% 88.31% 2.2E-01 90.39% 90.394 
Beryllium NIA NIA 8 . 5 W  5.16% 5.16% 1 . O q  4.08% 4.084 
Chromium NIA NIA 6.4E-04 0.39% 0.39% 6.3E-W, 0.26% 0.264 
Thallium NIA NIA 5.0E-03 3.03% 3.03% 6.6E-03, 2.66% 2.669 
U-TOTAL NIA NIA 5.1E-03 3.11% 3.11% 6.5E-03 2.62% 2.624 

Total 1.6E-01 100.00% l00.00k 2.5E-0d 100.00% 100.004 

I 
Total 4.5E-01 100.00% 42.48% 1.8E+00 100.00% 22.82% I 

5 . 5 m  
7.lE-03 
3.9E-03 

O.OE+00 
2.4E-03 
2.3E-05 

O.OE+OO 
2.6E-03 
2.8E-03 
1.7E-03 
5.3EM 
3.0E-06 
1 .OE-02 
4.2E-04 

1.14% 
1.59% 
0.81% 
0.0096 
0.50% 
0.0046 
0.00% 
0.53% 
0.57% 
0.34% 

10.82% 
0.00% 
2.15% 
0.09% 

0.53% 
0.13% 
0.31% 
0.00% 
0.23 $6 
0.0096 
0.0096 
0.24% 
0.26% 
0.16% 
4.98% 
0.00% 
0.99% 
O.W% 

4 . 8 W  
1.2Eo1 
4.1E-02 

O.OE+OO 
2.7E-m 
2.1E-W 

O.OE+OO 
2.7E-02 
7.2EM 
1 . E M  
4.9501 
4.1E-05 
l.lE-O1 
4.5E-03 

0.93 96 
2.32% 
0.80% 
0.0096 
0.53 % 
0.0096 
0.00% 
0.53% 
1.40% 
0.33 % 
9.46% 
0.0096 
2.11% 
0.09% 

0.60% 
1.5096 
0.51% 
0.0096 
0.34% 
0.00% 
0.0096 
0.34% 
0.90% 
0.21 % 
6.09% 
0.00% 
1.36% 
0.06% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
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Medium 
Homegrown 
M U Q  

(Dust 
Affected) 

N - t  

:-. ...U - 
+- 
d .. 
-2 

Homegrown 
Produce 
(Groundwater 

Affected) 

Beefmilk 
(Dust 

Affected) 

BeefMilk 
(Groundwater 

Affect&) 

46 Total A Total 
Expanded Medium Receptor 
rremasser Hazard Hazard 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NfA 
NIA 
NIA 
NIA 
NIA 

Parameter 
Arsenic 
Barium 
Beryllium 
Chromium 
Copper 
cyanide 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 

Arsenic 
Barium 
Beryllium 

Tota 

U-Total 
Tota 

Arsenic 
Barium 
Beryllium 
Chromium 
Copper 
Cyanide 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 

Arsenic 
Barium 
Beryllium 

Tota 

U-Total 
J To& 

NIA 
NIA 
NIA 
NIA 

3.1E-05 0.62% 
9.8E-M 0.02% 
1.1E-04 2.19% 
8.7E-05 1.74% 
3.1E-11 0.00% 
6.2E-05 1.24% 
1.3E-04 2.60% 
3.4E-03 67.71% 
6.OE-11 0.00% 
2.2E-05 0.43% 
1.4E-04 2.71% 

TABLE B.3.1-31 
(continued) 

9.7E-05 0.21% 0.00% 
1.6E-05 0.03% 0.00% 
5.2E-04 1.13% 0.03% 
5.2E-04 1.12% 0.02% 
1.4E-10 0.00% 0.00% 
3.5E-04 0.76% 0.02% 
6 . 2 M  1.34% 0.03% 
3.2EM 67.85% 1.50% 
2.7E-10 0.0096 0.00% 
3.2E-04 0.68% 0.02% 
9.- 2.07% 0.05% 

3ff-Property 
Resident 
m r  

2.1E-03 
2.7E-05 
6 . m  
1.9E-05 
1.3E-05 
3.0E-M 
1.3-5 
1.4E-05 
8.3E-06 
2.7E-04 
3.8E-09 
5.1E-05 
2.8E-06 
2.- 
2.7Eu-i 
6.2E-02 
3.1E-10 
1.4E-02 

% Total 
Medium 
Hazard 

83.33% 
1 .OS 96 
0,2696 
0.73% 
0.52% 
0.01 96 
0.51 % 
0.56% 
0.32% 

10.62% 
0.00% 
1.97% 
0.11% 

100.00% 
0.00% 

81.71% 
0.00% 

18.29% 

96 Total 

1.11% 
0.01 96 
0.00% 
0.01 5% 
0.01 96 
0.00% 
0.01 5% 
0.01 46 
0.0096 
0.14% 
0.001 
0.03 % 
0.001 
1.34% 
0.00% 

32.31% 
0.00% 
7.23% 

6.2E-m 100.00% 39.53% 
3.8E-04 24.75% 0.20% 
3.2E-06 
5.3E-m 
1.7E-05 
1.7E-05 
4 . 6 1 2  
1.2E-05 
2.1E-05 
1 .OEM 
9.OE-12 
1 .OEa 
3.2E-05 

0.21% 0.00% 
0.03% 0.00% 
1.13% 0.01% 
1.12% 0.01% 
0.0096 0.001 
0.76% 0.01% 
1.34% 0.01% 

67.91% 0.54% 
0.0096 0.00% 
0.68% 0.01% 
2.06% 0.02% 

1.5E-03 100.00% 0.80% 
2.7E-08 0.00% 0.001 
4.1E-03 71.72% 2.14% 
1.4E-11 0.00% 0.00% 
1.6Em 28.28% 0.8496 
5.7E-03 100.00% 2.98% 

% Total 
Medium 
Hazard 

83.33% 
1.05% 
0.26% 
0.73 46 
0.52% 
0.01 % 
0.51 % 
0.56% 
0.32% 

10.62% 
0.001 
1.97% 
0.11% 

96 Total 
Receptor 
Hazard 

1.23 % 
0.0296 
0.00% 
0.01 46 
0.01 96 
0.00% 
0.01 96 
0.01 96 
0.00% 
0.16% 
0.00% 
0.03 96 
0.00% 

3ff-Property 
Resident 
- Child 

8.7E-03 
1.1E-04 
2 . m  
7.6E-05 
5.4E-05 
1.2E-06 
5.3E-05 
5.9E-05 
3.4E-05 
1.1E-a 
1 SE-08 
2.1E-04 
1.1E-05 
1.oE-m 100.00% 1.48961 7.8E-02 100.00% 3.72% 
1.1E-06 0.00% 0.0096 I 6 . 6 1 3  0.0096 0.00% 
2.5E-01 81.71% 35.67% 
1.3E-09 0.00% 0.00% 
5.6E-02 18.29% 7.98% 

On-Property 
Resident 

Farmer (RME) 
6.5E-02 
8.1E-04 
2.0E-04 
5.7Eo4 
4.1E-04 
9.0E-06 
4.0E-04 
4.4E-04 
2.5E-04 
8.3E-W 
1.2E-m 
1.5E-03 
8.4E-05 

%Total %Total 
Medium Receptor 

83.36% 3.10% 
1.05% O.W% 
0.26% 0.01% 
0.73% 0.03% 
0.52% 0.02% 
0.01% 0.00% 
0.51% 0.02% 
0.56% 0.02% 
0.32% 0.01% 

10.59% 0.39% 
0.0096 ' 0.00% 
1.97% 0.07% 
0.11% 0.00% 

O.OE+00 0.00% 0.00% 
3.9E-16 0.0096 0.00% 
1.lE-01 100.00% 5.07% 

2 . 5 ~ 4 1  100.00% 43.6snl 6 . 6 1 3  100.00% 5.07% 
1.OE-03 20.74% 0.15Wl 1.2E-02 24.80% 0.55% 

0.0096 
0.00% 
0.02% 
0.01 5% 
0.00% 
0.01 96 
0.02% 
0.48% 
0.00% 
0.00% 
0.02% 

4.0E-02 71.35% 5.66% 
2.6E-11 0.00% 0.00% 
1.6E-02 28.65% 2.27% 
5.6E-02 100.00% 7.93% 

O.OE+OO 0.00% 0.00% 
1.7E17 0.00% 0.00% 
1 . 2 W  100.00% 0.59% 
1.2E-02 100.00% 0.59% 

[ALL MEDIA 2.8E01 1.9E01 7.1-1 I 2.1 
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ireatMiami 
River User 

TABLE B.3.1-31 
(continued) 

%Total %Total 
Medium Receptoi 
Hazard Hazard 

In-Property %Total % Total 
Resident Medium Receptor 

:mer (a Hazard H a z a r d -  
3.3E-02 83.36% 3.09% 
4.1E-04 1.05% 0.04% 
1.OE-04 0.26% 0.01% 
2.9E-04 0.73 % 0.0396 
2.0E-04 0.52% 0.0296 
4.5E-06 0.01 % 0.00% 
2.0E-04 0.51 $6 0.02% 
2.2E-04 0.56% 0.0296 
1.3E44 0.32% 0.01% 
4.1E-03 10.59% 0.39% 
5.8E-08 0.00% 0.00% 
7.7E-04 1.97% 0.07% 
4.2E-05 0.11% 0.00% 
3.9E-02 100.00% 3.71961 3.2E-01 100.00% 3.96961 
3.3E-13 0.0096 0.00%l 2.7E-12 0.00% 0.00%1 NIA 

On-Property %Total 5% Total GreatMiami %Total %Total 
Resident Medium Receptor River User Medium Receptor 

Child && 
2.6E-01 83.36% 3.30% NIA 
3.3E-03 1.05% 0.04% NIA 
8 . 2 W  0.26% 0.01% NIA 
2.3E-03 0.73 96 0.03% NIA 
1.6E-03 0.52% 0.02% NIA 
3.7E-05 0.01 % 0.00% NIA 
1.6E-03 0.51% 0.02% NIA 
1.8E-03 0.56% 0.02% NIA 
l.OE-03 0.32% 0.01% NIA 
3.3E-02 10.59% 0.42% NIA 
4 . m  0.00% 0.00% NIA 

0.08% NIA 6.2E-03 1.97% 
3.4E-04 0.11% 0.00% NIA 

Medium 
Homegrown 
Produce 

(Dust 
Affected) 

Homegrown 
Produce 
(Groundwater 

Affeded) 

ReeflMilk 
(Dust 

Affeded) 

BeeflMilk 
(Groundwater 

Affected) 

Parameter 
Arsenic 
Barium 
Beryllium 
Chromium 
Copper 
cyanide 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 

Arsenic 
Barium 
Beryllium 

Tota 

U-Total 

Arsenic 
Barium 
Beryllium 
Chromium 
Copper 
cyanide 

Tom, 

Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 

Arsenic 
Barium 
Beryllium 

Totai 

U-Total 
Totai 

MEDIA 1.1 8.0 0.2 0.2 

O.OE+00 0.00% 0.00% ::::I 1.6E-15 0.00% 0.00% 
O.OE+OO 0.0096 
2.OE-16 0.00% 

5.33% 100.00% 5.06% 4.3E-01 100.00% 5.39% 
3.3E-13 100.00% 100.00% 5.39% 
5.9E-03 6.36% 20.77% 0.40% 
4.2E-05 0.04% 0.0096 9.4E-04 0.62% 0.01% 
8.5E-M 0.01 % 0.00% 3.0E-05 0.02% 0.00% 
2.5E-04 0.27 % 0.02% 3.3E-03 2.20% 0.04% 
2.5E-04 0.27% 0.02% 2.6E-03 1.74% 0.03% 
6.5E-11 0.00% 0.00% 9.3E-10 0.0046 0.00% 
1.7E-04 0.18% 0.02% 1.9E-03 1.24% 0.02% 
2.9E-04 0.32% 0.03% 4.0E-03 2.m% 0.05% 
1.6E-02 17.19 5% 1.51% l.OE-O1 67.66% 1.29% 
1.3E-10 0.00% 0.0046 1.8E-09 0.0096 0.00% 
1.6JZ-04 0.18% 0.0296 6.6E-04 0.43 % 0.01% 
4.7E-04 0.51% 0.05% 4.1E-03 2.72% 0.05% 
9.3E-02 100.00% 2.23% 1.5E-01 100.00% 1.91% 
3.4E- 14 0.00% 0.00% 1.8E-13 0.0096 0.00% 

O.OE+OO 0.0096 0.00% O.OE+OO 0.0096 0.0096 
9.1E-18 0.00% 0.00% 3.2E-17 0.00% 0.00% 
5.3E-03 100.00% 0.50% 1.2E-01 100.00% 1.53% 
5.3E-03 100.00% 0.50% 1.2E-01 100.00% 1.53% 

NIA signifies that exposure of the receptor to the indicated medium is not applicable. 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA . 
NIA 
NIA I 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
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FEW-OU02-4 DRAFT 
February 18, 1994 . 

expanded trespasser slightly exceeded the 1.0 x lod level due mostly to the estimated presence of 

beryllium in flyash material which accounted for 87 percent of the total risk to this receptor. 

Total estimated risk to the off-property farmer exceeded the 1.0 x 10" level due mostly to direct 

exposure to the estimated future concentrations of uranium-234 and uranium-238 and in groundwater 

which together accounted for about 65 percent of total risk to this receptor. The estimated presence 

of arsenic in flyash material accounted for another 12 percent of total risk to this receptor due to its 

estimated deposition on produce. 

Total estimated risks to future on-property residents were greatest for the RME farmer. Total risks to 

this receptor was 1.9 x 
thorium-228 in surface flyash material which accounted for about 73 percent of total risk to this 

receptor (equal to 1.4 x lo"); and arsenic in surface flyash material which accounted for 21 percent 

of total risk to this receptor (equal to 4.0 x 103. Risk due to direct contact with contaminants in 

groundwater accounts for only 2.5 percent of total risk (equal to a risk of 4.7 x lo-') to this receptor. 

Contributions of homegrown and produce and beef and milk to risk for this receptor are negligible. 

due mostly to the presence of neptunium-237, radium-228, and 

The only receptors associated with total HIS greater than 1.0 are the future on-property Rh4E farmer 

and child. Total HI for the farmer is 2.1 due mostly to the presence of arsenic, beryllium, toluene, 

and zinc in surface flyash material which accounted for 49 percent of total receptor hazard. Total HI 

for the future on-property child is 8.0, again due mostly to the presence of arsenic in surface flyash 

material which accounted for approximately 60 percent of total receptor hazard. 

Total estimated risk to future Great Miami River users was greatest for the adult receptor. Total risk 

to this receptor was 1.3 x lod, due mostly to dermal contact of arsenic and beryllium in sediment 

which accounted for 25 and 61 percent of total risk to this receptor, respectively. Total HIS for this 

receptor were less that 1.0. The youth receptor total risk was 6.5 x lo5 also due mostly to arsenic 

and beryllium in sediment which accounted for 31 and 58 percent of total risk, respectively. Total 

hazard for this receptor was less than 1.0. 

. * ' 7  1 is$ 
t . %,f .I.. 
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0 B.3.2 SOUTH FIELD 

FEMP-OU02-4 DRAFT 
February 18, 1994 . 

B.3.2.1 Exposure Point Concentrations 

Table B.3.2-1 summarizes the exposure scenarios evaluated to assess risks associated with the South 

Field. It also summarizes derivation of exposure concentration specific to this subunit. With the 

exception of groundwater exposures, all exposure point concentrations were derived from the 

analytical data on samples collected within the boundaries of the South Field subunit. 

______-_____- ____ __-- ______ -- 

For groundwater exposure, data from the Inactive Flyash Pile and the South Field were combined to 

develop source terms for estimating future groundwater concentrations as described in Section 5.0 of 

this RI report. This is because the groundwater underlying and migrating from these subunits is 

closely interconnected. To assess risk due to groundwater exposures for each of these units, single 

maximum groundwater concentrations of each groundwater CPC were estimated for both the future 

off-property farmer and the future on-property farmer. It was assumed that the on-property farmer 

resided on the South Field, and simultaneously farmed that area. The South Field was chosen as the 

site for a future farm since it is not feasible to place either a home or an agricultural field on either 

the Active or Inactive Flyash Pile. Because it was assumed a home could be constructed on. the South 

Field, both risks to a homebuilder and risks due to indoor radon were estimated for this area. This 

and other relevant information regarding exposure point concentrations for the South Field are 

summarized in Table 3.2- 1, 

B.3.2.2 Constituents of Potential Concern 

The CPCs quantified for South Field surface soi,, subsurface soil, surface water and sediment, anc 

groundwater are summarized in Tables 3.2-2(a), (b), (c), (d) and (e), respectively (Attachment 111). 

Table B.3.2-3 summarizes CPCs for the South Field by medium. ’ 

B.3.2.3 Risk Characterization for Current Land Use 

The scenarios characterized for the South Field assuming continued DOE ownership are a trespassing 

youth, the off-property farmer and resident child using food products from livestock grazing off- 

property and from produce grown off-property, a user of meat and milk products from livestock 

grazed on-property and a groundskeeper exposed to on-site contaminant concentrations. 
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TABLE B.3.2-1 

SOUTH FIELD 
EXPOSURE POINT CONCENTRATIONS 

FOR SCENARIOS EVALUATED 

Route of Exposure 

incidental ingestion 
dermal contact 
external radiation 

inhalation of particulates, volatiles 
and gases 

incidental ingestion 
dermal contact 

incidental ingestion 
dermal contact 
external radiation 

inhalation of particulates, volatiles 
and gases 

Current Land Use Exposure Point Concentration 

surface soil within subunit 

maximum estimated on-site current concentrations 
derived from airborne soil air modeling results 

surface water within subunit 

sediment within subunit 

maximum estimated off-site current concentrations 
derived from airborne soil air modeling 
concentrations 

2urrent with Access 
Zontrols and without 
4ccess Controls 
:current use of FEMP 
:ontinues, DOE 
iwnership) 

ingestion of fruits and vegetables 

Receptor 

maximum estimated off-site current concentrations 
derived from deposited airborne soil air modeling 
results 

Trespassing Youth 

ingestion of milk and beef 

Off-Property Resident 
Farmer (adult and 
child), livestock 
grazing off-property 

~~ 

maximum estimated on-site current concentrations 
derived from deposited South Field surface soil air 
modeling results. 

Grounds keeper 

User of MeaUMilk 
Products 

TLC\APP-B\TAB3.2-l\Fcbruary 8. 1994 10:46m -\e 

Direct Contact Medium 

soil 

air 

surface water 

sediment 

air 

plants (homegrown 
produce) 

livestock (grazing off- 
property) 

air 

soil 

livestock (grazing on- 
property 

~ ~~ 

ingestion of milk and beef maximum estimated off-site current concentrations 
derived from deposited airborne soil air modeling 
results 

inhalation of particulates, volatiles 
and Bases 

maximum estimated on-site current concentration I derived from air modeling 

~~ 

~~ 

incidental ingestion 
dermal contact 
external radiation 

surface soil within subunit I 



I 

air 

plants @omegrown 
produce) 

livestock (grazing at 
property boundary) 

TABLE B.3.2-1 
(Continued) 

inhalation of particulates, volatiles maximum estimzed off-site fudre concentrations 
and gases derived from airborne soil air modeling results 
ingestion of fruits and vegetables maximum estimated off-site fu4re concentrations 

derived from deposited airborne soil air modeling and 
groundwater modeling results 1 
maximum estimated off-site fudre concentrations 
derived from deposited airborne soil air modeling and 
groundwater modeling results 1 

ingestion of milk and beef 

_ _ _ _ _  

Future Land Use 

air 

surface water 

kieral Ownership 
includes exposure 
outes that require 
levelopment time) 

inhalation of particulates, 
radionuclides, volatiles and gases results 
incidental ingestion 
dermal contact 

maximum estimated on-site airbbrne soil modeling 

surface water within subunit 

Without Federal 
hnership (includes 
:xposure routes that 
.equire development 
ime) 

sediment 

soil 

air 

Receptor 

~ 

incidental ingestion sediment within subunit 
dermal contact 
external radiation 

incidental ingestion 
demal contact 
external radiation 

inhalation of particulates, volatiles maximum estimated on-site f u d e  concentrations from 
and gases, including indoor radon airborne soil modeling results and modelled radon 

surface soil within subunit 

emissions from soil radium . I 

Future Off-Property 
Farmer (adult and child) 
livestock grazing off- 
property, groundwater 
off-property 

ingestionof fruits and vegetables 

Expanded Trespasser 

maximum estimated on-subunit hture concentrations 
derived from deposited airborne soil air modeling and 
groundwater modeling results 1 

Future On-Property 
Resident Farmer (adult 
and child), livestock 
grazing on-property , 
groundwater on 
property, RME and CT 
estimates 

groundwater 

1 

Direct Contact Medium I Route of Exposure I Exposure Point Concentration 

~ _____ 

ingestion 
dermal contact 
inhalation 

modeled groundwater concentrations underlying South 
Field at time when concentration is greatest (South 
Field and Inactive Flyash Pile 4ombmed) 

groundwater ingestion 
dermal contact 
inhalation 

modeled groundwater concentrations off-site at time 
when concentration is greatest (South Field and 
Inactive Flyash Pile combined) 1 

plants (homegrown 
produce) 

livestock (grazing on 
propefiy) 

ingestion of milk and beef maximum estimated on-site future concentrations 
derived from deposited airborne soil air modeling and 
groundwater modeling results I 
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Future Land Use 

external radiation 
incidental ingestion 
dermal contact 
inhalation of particulates, volatiles 
and gases 

ingestion dermal contact inhalation 
of volatiles released during 
household use. 

ingestion 
dermal contact 

ingestion 

Without Federal 
lwnership (includes 
:xposure routes that 
.equire development 
h e )  

subsurface soil within subunit 

estimated air concentrations at construction site on 
subunit 

not quantified; no useable perched groundwater at 
South Field 

estimated concentrations in Great Miami River 

estimated concentrations in Great Miami River 

With or Without Federal 
Ownership 

Receptor 

Future On-Property 
Resident Farmer (adult 
and child), livestock 
grazing on-property , 
groundwater on 
property, RME and CT 
estimates (Continued) 
Future Homebuilder @ex 
OU1) 

Future Perched 
Groundwater User (Solic 
Waste Landfill and Lime 
Sludge Ponds onlv) 
Great Miami River User 

TLC\APP-B\TAB3.2-1\Febmry 8. 1994 10:46am -0" 

TABLE B.3.2-1 
(Continued) 

Direct Contact Medium 

soil 

waste 
materiallsubsurface soil 

air 

perched groundwater 
directly underlying 
subunit 

surface water 

sediment 

fish 

Route of Exposure ~~~ 1 Exposure Point Concentration 
~~~ ~~ 

indicental ingestion 
dermal contact 
external radiation 

I surface soil within subunit 

dermal contact 
external radiation 

ingestion I estimated fish concentration in Great Miami River 
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SURFACE SOIL 
_ _ _  - _ _ _ _ _ ~  

TABLE B.33-3 

SEDIMENT GROUNDWATER SURFACE WATER _ _  ______ - - -- 

CONSl'ITUENTS OF POTENTIAL CONCERN 
FORTHESOUTHFIELD 

NP-237 
PU-238 
P U - ~ R M  
RA-226 
RA-228 
RU-106 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-23SM6 
U-238 

NP-23 7 
-- - 
_- 

RA-226 
RA-228 

-- 
-- 

TC-99 
-- 
-_ 
-- 

u234 
U235/236 
U238 

NP-237 
PU-238 
PU-239 
RA-226 
RA-228 

SR-90 
rc-99 
r ~ - 2 2 8  
~ ~ - 2 3 0  
r ~ - 2 3 2  
U-234 
u-235 
U-238 

Arsenic 
Beryllium 
Chromium 

Lead 

__  
-- 
_- 
-- 

rH-TOTAL 
-- 

U-TOTAL 
Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@) fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexy1)phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
hdeno( 1,2,3-cd)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 
Endrin ketone 

. ! 1, __  
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Beryllium 
Chromium 
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Lead 
Manganese 

-- 
-- 

Ill-TOTAL 
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U-TOTAL 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b) fluoranthene 
Benzo(g ,h ,i)pery lene 
Benzo(k) fluoranthene 
bis(2-Ethylhexyl) phthalate -- 
Chrysene 

-- 

hdeno(112,3-cd)pyrene 
Phenanthrene 

-- 
Aroclor- 1254 __  
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B.3.2.3.1 TresDassinP Youth 

Risk was characterized for a trespassing youth on the South Field exposed to CPCs via ingestion and 

dermal contact with surface soil, sediment, and surface water located on the subunit; external 

radiation from exposure to on-subunit surface soil; and inhalation of on-subunit airborne soil 

particulates. Exposure point concentrations for exposure to soil, surface water, and sediment were 

based on analytical data from South Field soil samples while the inhaled particulate concentration was 

based on air modeling results as described in Section B.2.0 of this appendix. 

Risks and hazards calculated for the trespassing youth exposed to CPCs in surface soil on the South 

Field are presented in Table B.3.2-4 (Attachment 111). The total risk due to soil for this receptor was 

2.4 x lo-’. This was primarily due to external radiation exposure to thorium-228 in soil (7.0 x lo-‘), 
dermal contact with beryllium in soil (9.7 x lo-‘), and estimated ingestion of PAHs. Total H I  did not 

exceed 1.0. 

Risks and hazards calculated for the trespassing youth exposed to CPCs in surface water on the South 

Field are presented in Table B.3.2-5 (Attachment 111). Total risk did not exceed the l o 6  risk level 

and the total HI did not exceed 1.0. 

Risks and hazards calculated for the trespassing youth exposed to CPCs in sediment on the South 

Field are presented in Table B.3.2-6 (Attachment 111). The total risk was 5.7 x lo”. This was 

primarily due to dermal contact with beryllium, which was associated with a risk of 4.6 x 10”. H I  

did not exceed 1.0. 

B.3.2.3.2 Current Off-ProDertv Farmers 

Risk was characterized for the off-property farmer and resident child contacting CPCs via inhalation 

of airborne South Field soil particulates, ingestion of airborne particulates deposited on homegrown 

produce, and ingestion of milk or beef from livestock grazing on particulates deposited on off-site 

vegetation. For all of these routes of exposure the exposure point concentration was based on air 

modeling results as described in the methods section. 

Risks and hazards calculated for the off-property farmer and resident child exposed to CPCs in 

airborne soil migrating off of the subunit are presented in Tables B.3.2-7(a) and B.3.2-7(b), 
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respectively (Attachment 111). Total risk did not exceed the l o 6  risk level and HIS did not exceed 1.0 1 

for either the farmer or child. 2 

3 

Risks and hazards associated with the ingestion of CPCs in beef and milk for the off-property resident 

farmer and child are given in Table B.3.2-8(a) and B.3.2-8(b), respectively (Attachment 111). The 

total risk for all CPCs consumed in beef and milk was 4.9 x lo-' and 2.8 x lo7  for the farmer and 

child, respectively. The total HIS did not exceed 1.0 for either receptor. - 

_ _  - ~ __- - 

Risks and hazards associated,with ingestion of CPCs in homegrown produce for the off-property 

farmer and resident child are given in Tables B.3.2-9(a) and B.3.2-9(b), respectively (Attachment 111). 

The total risk for all CPCs consumed in homegrown produce was 3.7 x 

farmer and child, respectively. Total HIS were well below 1 .O for both receptors. 

and 1.2 x lo-* for the 

B.3.2.3.3 Current User of Milk/Meat Products 

Risks and hazards were characterized for a current user of milk and meat products from livestock 

potentially grazing within the Active Flyash Pile, South Field, and Inactive Flyash Pile boundaries. 

Exposure point concentrations in beef and milk were derived from the maximum estimated on-site 

current deposition rates of airborne South Field surface soil. 

Risk and hazard to the current user of meat and milk products are given in Table B.3.1-10 

(Attachment 111). Total risk to this receptor was 4.2 x 

PAH indeno(l,2,3-cd)pyrene by cattle, which was associated with a risk of 3.4 x 

well below 1.0. 

due mostly to the estimated uptake of the 

Total HI was 

B.3.2.3.4 Current Groundskeeuer 

Risks and hazards associated with the current groundskeeper are given in Table B.3.2-11 

(Attachment 111). Total carcinogenic risk was 6.5 x 10" due mostly to thorium-228 via external 

radiation. Total HI was below 1.0. 

B.3.2.4 Risk Characterization for Future Land Use 
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The scenarios characterized for the South Field assuming future federal ownership are the off- 31 

property farmer and resident child and an expanded trespasser. 

Field assuming future private ownership are a farmer and resident child living on the South Field and 

Scenarios characterized for the South 32 
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a future homebuilder. Risks for a future perched groundwater user are not evaluated because there is 

no usable perched groundwater at the South Field. Recreational users of the Great Miami River were 

also evaluated for federal and private ownerships. 

B.3.2.4.1 Future OffiProDertv Farmers 

For the off-property farmer and resident child, risks were calculated for exposure to CPCs in airborne 

South Field soil and in groundwater underlying the South Field and Inactive Flyasli Pile. Receptors 

are assumed to contact CPCs in air via inhalation of particulates; consumption of homegrown produce 

irrigated with contaminated groundwater and on which contaminated airborne soil was deposited; 

ingestion of milk and beef from cattle grazing off-site consuming vegetation on which airborne soil 

was deposited and drinking containinated groundwater; and by ingestion, dermal contact, and 

inhalation of contaminated groundwater. All of the exposure point concentrations for this scenario 

were derived from air and groundwater modeling results as described in Section B.2.0, Methodology. 

Risks and hazards calculated for the future off-property farmer and resident child exposed to CPCs in 

airborne soil are presented in Tables B.3.2-12(a) and B.3.2-12(b),, respectively (Attachment 111). 

Total risk from soil for the farmer was 6.2 x 10". This was primarily due to inhalation of radioactive 

CPCs in particular, thorium-228 (1.0 x lo"), thorium-230 (1.2 x lo"), and uranium-238 (1.5 x lo-'). 

The individual risks associated with all other CPCs did not exceed the 10" risk level. Total risk for 

the child did not exceed the 10" risk level. Total HI did not exceed 1.0 for either the farmer or 

child. 

Risks and hazards associated with ingestion of CPCs in beef and milk for the future off-property 

farmer and resident child are given in Tables B.3.2-13(a) and B.3.2-13(b), respectively 

(Attachment 111). Total risk for all CPCs consumed in beef and milk was 1.5 x lo5 and 8.2 x 10" 

for the farmer and child, respectively, due mostly to the estimated presence of PAHs (benzo(a)pyrene 

and indeno( 1,2,3cd)pyrene) in beef and milk. No HI exceeded 1 .O. 

Risks and hazards associated with ingestion of CPCs in homegrown produce for the future off- 

property farmer and resident child are given in Tables B.3.2-14(a) and B.3.2-14(b), respectively 

(Attachment 111). Total risk for all CPCs consumed in homegrown produce was 9.5 x 10" and 9.7 x 

for the fafmer and child, respectively. Total HI for all CPCs consumed in homegrown produce 

was well below 1 .O for both the farmer and child. 
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0 The risks and hazards associated with exposures of the off-property farmer and resident child to 

contaminated groundwater are given in Tables B.3.2-15(a) and B.3.2.-15(b), respectively 

(Attachment 111). Total risk via all routes of direct exposure to groundwater (ingestion, inhalation, 

and dermal contact) for the farmer is 5.6 x lo5  and for the resident child is 2.4 x Most of this 

riSk is attributable to ingestion of the radionuclides uranium-234 and uranium-238. Total HI via all 

routes of direct exposure to groundwater for the farmer is less than 1 .O. The child, however, is 

associated with a HI of 2.0 due o the ingestion of uranium-total. 

_._ __. ~ - _ _  __-- 

- 

B.3.2.4.2 Future On-Prouertv Exuanded Trespasser 

Risks to the future South Field expanded trespasser were calculated for exposure to CPCs detected on 
the subunit. The expanded trespasser was anticipated to contact CPCs directly via inhalation of 

airborne particulates of soil, ingestion, and dermal contact with on-subunit soil, sediment, and surface 

water, and external radiation resulting from exposure to on-subunit soil and sediment. Exposure point 

concentrations for inhalation of airborne particles were estimated from soil modeling results. All 

other exposure point concentrations were derived from analytical data from samples taken at the South 

Field. 

Risks and hazards for a future expanded trespasser of the South Field exposed to CPCs in on-subunit 

soil and airborne particulates are given in Table B.3.2-16 (Attachment 111). Total risk was 6.8 x 10’. 

This was primarily due to the external radiation effects of thorium-228 (1.0 x lo”), ingestion of 

benzo(a)pyrene in soil (1.8 xJ.~O-~), and dermal contact with beryllium (4.2 x lo-’), Aroclor-1254 (2.8 

x loa), and Aroclor-1260 (1.7 x 10”). Risks calculated for all other CPCs did not exceed the 

risk level. Total HI did not exceed 1 .O. 

Risks and hazards calculated for the future expanded trespasser exposed to CPCs in sediment located 

on the South Field subunit are presented in Table B.3.2-17 (Attachment 111). Total risk due to 

exposure to all CPCs in sediment by all exposure pathways is 1.5 x lo4. This was primarily due to 

dermal contact with beryllium in soil. Risks and hazards for a future expanded trespasser exposed to 

surface water are given in Table B.3.2-18 (Attachment 111). The risk due to exposure to CPCs in 

surface water was 5.7 x lo7. Total H I S  calculated for exposure of an expanded trespasser to CPCs 

found in the soil, sediment, or surface water on the South Field subunit did not exceed 1.0. 

;<: $!? 
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B.3.2.4.3 Future On-ProDertv (South Field) Farmers 

RME risk estimates were calculated for the future on-property farmer and resident child with 

livestock grazing on-property and using groundwater, underlying the South Field and Inactive Flyash 

Pile, impacted by these subunits. Receptors are presumed to contact CPCs via inhalation of airborne 

soil particulates, ingestion, and dermal contact with South Field soil; external radiation from South 

Field soil; consumption of homegrown produce irrigated with contaminated groundwater and on 

which contaminated airborne soil was deposited; ingestion of milk and beef from cattle drinking 

contaminated groundwater and grazing on South Field vegetation on which airborne soil was 

deposited; and by ingestion, dermal contact, and inhalation of contaminated groundwater. Exposure 

point concentrations for routes of exposure using airborne particulates or groundwater were estimated 

from air and groundwater modeling. 

The RME risks and hazards for a South Field on-property farmer and resident child exposed to CPCs 

in on-subunit soil and airborne particulates are given in Tables B.3.2-19(a) and B.3.2-19(b), 

respectively (Attachment 111). The total RME risks were 2.4 x 10” and 3.1 x lod, respectively. 

The greatest single risks for the farmer were calculated for external radiation exposure to thorium-228 

(1.0 x lo”), ingestion of benzo(a)pyrene (1.7 x lod), and dermal contact with beryllium (3.2 x lod). 

The greatest single risks for the resident child were calculated for external radiation exposure to 

thorium-228 (7.7 x 

contact with beryllium (4.4 x lo-’). The risks associated with individual CPCs ranged between 

and lo-’’. When the risks associated with each CPC were summed across a pathway of exposure, the 

total pathway risk was at or above lod for all pathways. Total HIS did not exceed 1 .O for any single 

CPC, or the sum of CPCs, across pathways for exposure of either a future on-property farmer or 

resident child to CPCs in soil. 

ingestion of benzo(a)pyrene (7.5 x lo5) and arsenic (1.4 x lo5), and dermal 

Risks and hazards associated with exposure to contaminants in groundwater for the RME future 

farmer on-property farmer and on-property resident child are given in Tables B.3.2-20(a) and 

B.3.2-20(b), respectively (Attachment 111). Exceeding 1.0 x 10“ risks are indicated for both the RME 

farmer and resident child. Total risk for the farmer was 1.1 x 10” due to ingestion of uranium-234 

and uranium-238. Total risk for the resident child was 4.7 x 

compounds. Total HIS were 19.3 and 43.3 for the farmer and child, respectively, due to the presence 

of uranium-total. 

due to ingestion of the same 
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Risks and hazards associated with exposure to contaminants in homegrown produce for the Rh4E 

farmer and resident child are given in Tables B. 3.2-2 1 (a) and B. 3.2-2 1 (b), respectively 

(Attachment 111). The risk associated with homegrown produce for the farmer was 1.7 x lo4 and for 

the resident child was 1.5 x lo5. This was mostly due to the estimated presence of uranium-234 and 

uranium-238 in produce. The HI exceeded 1.0 for both the farmer and child due to the estimated 

uptake of uranium-total into irrigated plants. 

. . ____. ______~  - 

Risks and hazards associated with exposure to contaminants in beef and milk for the RME farmer and 

resident child are given in Tables B.3.2-22(a) and B.3.2-22(b), respectively (Attachment 111). The 

risk associated with beef and milk for the farmer was 1.4 x lo4 and for the child was 7.3 x 

This is largely due to the uptake of PAHs by livestock. Total hazard was below 1.0 for the farmer, 

but the child had a hazard of 2.9 due to the estimated uptake of uranium-total by livestock. 

CT estimates of risk for the future on-property resident farmer associated with exposures to surface 

soil, groundwater, homegrown produce, and beef and milk are given in Tables B.3.2-23, B.3.2-24, 

B.3.2-25, and B.3.2-26, respectively (Attachment 111). Total risk from soil was 2.1 x lod due mostly 

to extended radiation from thorium-228. Total risk to groundwater is 7.8 x lo”, homegrown produce 

is 1.1 x and beef and milk is 8.3 x The greatest proportion of all these risks was due to 

the presence of uranium-234, and uranium-238 in groundwater and its subsequent uptake into 

irrigated plants and watered livestock. Total HI for groundwater was 11 due to total uranium and 

total HI for produce was 1.3 also due to total uranium. 

B.3.2.4.4 Future On-ProDertv (South Field) Homebuilder 

Risks were calculated for a future homebuilder ingesting, inhaling, or coming into dermal contact 

with subsurface soil within the South Field. The risk of external radiation resulting from exposure to 

subsurface soil was also determined. 

The risks and hazards for an on-property homebuilder exposed to contaminated subsurface soils while 

building a home on the South Field are given in Table B.3.2-27 (Attachment 111). The total risk due 

to all CPCs by all routes of exposure was 2.2 x HI did not exceed 1.0 for any individual CPC. 
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B.3.2.4.5 Future Great Miami River User 

Risks and hazards associated with future adult and youth recreational users of the Great Miami River 

contacting contaminated surface water and in Tables B.3.2-28(a) and B.3.2-28(b), respectively 

(Attachment III). Total carcinogenic risk due to surface water exposure was 6.9 x lo5 for the adult 

receptor and 4.5 x lo-' for the youth receptor, are mostly to benzo(a)pyrene in contaminated fish. 

Total estimated measure of associated with surface water exposures was less than 1 .O for both 

receptors. - 

Risks and hazards associated with exposure to contaminated sediment are given in Tables B.3.2-29(a) 

and B.3.2-29(b), respectively Attachment 111. Total carcinogenic risk was 4.0 x loe5 and 1.8 x I O 5  

for the adult and youth, respectively. For the adult, beryllium along the dermal contact route was the 

greatest contributor to the total risk. Beryllium, radium-228, and thorium-228 were slightly higher 

than any other contaminant. Total HI was less than 1.0. 

B.3.2.5 Risks Due to Estimated Radium-222 Emission 

Concentrations of indoor air radon at the South Field were estimated from South Field subsurface soil 

radium-226 concentrations as described in Attachment I. The results shown in Table B.3.2-30, 

indicate that potential residents of a structure built on a slab-type foundation have a considerably 

higher risk than residents of a structure with a basement; this is due to surface soil concentrations of 

radium-226. Carcinogenic risk associated with a house on a slab foundation are 4.2 x lo3 for a 

child, 4.9 x for the RME resident. For future residents 

dwelling in a house with basement, the risk to a child would be 1.9 x lo7, with 2.3 x 

CT resident, and 2.3 x lo6 risk to an RME resident. For comparisons, the RME resident 

carcinogenic risk based on the EPA action level of 4 pCi/L (ASTDR 1990) is presented. The risk 

would be 1.1 x lo2. The higher risk associated with the slab foundation is primarily due to the 

higher permeability of the surface soil compared to the subsurface soil (see Solid Waste Landfill 

results where the surface and subsurface permeabilities are similar. 

for the CT scenario, and 4.9 x 

risk to the 

Ambient outdoor radon emissions potentially associated with the South Field, estimated as described 

in Section B.2.0, are summarized in Table B.3.2-31 for each receptor. Risks that would result at the 

South Field assuming radon emission were equivalent to what would naturally occur if radium-226 

were present at background concentrations are presented for comparison. Risks exceeding 1 .O x 106 

' were associated with future on-property farm receptors (RME farmer, CT farmer, and child). The 
.*' ;-4 
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TABLE B.3.2-30 

CARCINOGENIC RISK ASSOCIATED WITH 
INDOOR RADON: SOUTH FIELDa 

Type Structure RME CT Child 
-ME-Risk-based-on-EPA-- 

Action Levelb 

House on Slab 4.9 x 4.9 10-3 4.2 10-3 - 1.1 x lo-* 

House with 
Basement 2.3 x 2.3 x 10-7 1.9 x 10-7 1.1 x lo-2 

aResult+ obtained from Indoor Radon Modeling Studies (Attachment I) using radon-226 concentrations 
in South Field subsurface soil 

bEPA Action level of 4 pCi/L (ASTDR 1990) 

4. t 6 .%. {I 
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Current 

Youth 
Trespassing 

CurrenUFuture 
Off-Property 
Farmer 

CurrenUFuture 
Off-Property 
Child 

iCi/m3)* 

7.7E+01 

l.SE+Ol 

4.9E+00 

9.6E-01 

4.9E+00 

9.6E-01 

7.7E+01 

1.5E+01 

6.8E+01 

1.3E+01 

6.8E+01 

Future Expanded 
Trespasser 
(Adult + Child) 

1.6E+05 

3.1E+04 

5.7E+05 

l.lE+OS 

1 .OE+04 

2.OE+03 

7.7E+04 

4.9E+04 

7.8E+06 

1.5E+06 

5.8E+05 

.~~ 

Future, RME 
On-Property 
Farmer 

Fumre, CT 
On-Property 
Farmer 

Future 
On-Property 
,Child 
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TABLE B3.2-31 
SOUTHFIELD 

RISKS DUE TO -TED RA-222 EMISSION 

22Air 
oncentration 

,.............. ... ..... ... ....... ... _... . . ....._. ...................... i:i:i:::l:::::i:~i::j:i:i:i 

Risk 

1.2E-06 

2.4E-07 

4.4E-06 

8.6E-07 

7.9E-08 

1.6E-08 

5.9E-07 

3.8E-07 

6.OMS 

1.2E-05 

4.5M6 

8.8E-07 
l.lE-06 

2.1E-07 

ackground Ra-222 
ir Concentration 
iCi/m3)** 

3.4E+00 

2.2-1 

2.2E-01 

3.4E+00 

3.OE+00 

*Upper value represents maximum surface soil hit of 30.8 pCdg in RAECOM model. 
Lower value is mean surface soil concentration of 3.734 pCdg. Sample distribution is undefined. 

**Assumes Ra-226 concentration is 1.228 pCi/g in surface soil end 0.78 pCdg in subsurface soil. 

s&&:::.:.:.:: . ..... :.. .... ._........... ... 

itnke @Ci: 

, .................. .,-.-.-.. .........._ i . ................... . ............. ......._ . . . . . . . . . . ................ . ......... .....____.... ................. .... . . . . . . . . . _____.... (........_ ::... 

Risk 

5.4E-08 

1.9M7 

3.5E-09 

8.5E-08 

2.6E-06 

2.OE-07 

4.8E-08 
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0 risks calculated were about 20 times what could be expected if radium-226 were present at the South 
Field at background concentrations. 2 

1 

3 

B.3.2.6 Summarv for South Field 

Tables B.3r2~32-and-B.3.2~33-fi3iiiiiaTZFrisk and hazard, respectively, associated with the South 

8.0 x 10'. This was due mostly to external radiation from radium-228 and thorium-228 in soil and 

sediment which accounted for approximately 21 percent of total receptor risk and exposure to 

beryllium in soil and sediment which accounted for 70 percent of total receptor risk mainly through 

4 

- - ____ 
5 

Field for receptors assuming current land use. Total carcinogenic risk to the trespassing youth was 6 

7 

8 

9 

the dermal contact route. All total HIS were less than 1.0. 10 

11 

Total estimated risk to the current groundskeeper is 6.5 x lod due primarily to thorium-228 in 12 

contaminated soil which accounted for a combined 95 percent of total risk to this receptor. 

for this receptor was less than 1.0. 

Total HI 13 

14 

15 

Tables B.3.2-34 and B.3.2-35 summarize risk and hazard, respectively, associated with the South 

Field for receptors assuming future land use. 

16 

The greatest risk was the risk associated with the RME 17 

on-property farmer, which was 3.8 x Risks associated with groundwater use by this receptor 

beef and milk for this receptor also exceeded 1.0 x 104. Risks to all other receptors (off-property 

farmer and resident child; and on-property resident child) via contact with groundwater, beef and 

milk, and homegrown produce were in the 1.0 x lo6 to 1.0 x lod range. The greatest proportion of 

and uranium-238 in groundwater, and consequently in irrigated homegrown produce and beef and 

milk from livestock watered with contaminated groundwater; from the presence of radium-228 and 

(Table B.3.2-35) to all on- and off-property farm receptors was due to the estimated future presence 

of uranium-total in groundwater. 28 

Total estimated risk to future Great Miami River users was greatest for the adult receptor. 

18 

were 3.9 x lo4 and risks associated with groundwater affected homegrown produce and dust affected 19 

20 

21 

22 

the risks for all these pathways was attributable to the future estimated concentrations of uranium-234 23 

?A 

25 

thorium-228 in surface soil; and from the presence of PAHs in surface soil. The greatest hazard 26 

27 

29 

Total risk 30 

to this receptor was 1.1 x lod due to benzo(a)pyrene in surface water which accounted for 36 percent 

of total risk to this receptor. 
31 

0 Thorium-230 and beryllium in sediment accounted for 12 and 14 32 
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Medium Rcccptor 
- R i t  g& 

0.00% 0.00% 
0.19% 0.00% 
0.13% 0.00% 
0.06% 0.00% 
2.66% 0.05% 
0.071 0.00% 
0.00% 0.00% 
0.03% 0.00% 
9.93% 0.18% 
11.54% 0.21% 
3.22% 0.06% 
6.49% 0.12% 
0.30% 0.01% 
13.96% 0.25% 
48.60% 0.86% 

TABLE B3.2-32 
CURRENT LAND USE 

s o m  FIELD 
SUMMARY OF TOTAL CARCINOGENIC RISK 

Milk Medium Receptor 

NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

mdMeat g& 

%Total %Total I Off-Prqxrty %Total %Total lOff-Propcrty %Total %Total I Uscrof % T m  % T d  

Medium 
soil 

. . 
. 

'~sp&&g 

yadh 
2.8E-07 
2.9E-08 
5.OE-10 
2.2E-10 
1.6E-07 
3.2E-06 
5.63-10 
2.9E-09 
7.0- 
1.0E-08 
2.8E-09 
6.4W 
2.9E-08 
l.lE-07 
1.1E-05 

2.1E-07 
9.7E-06 
9.6E-09 
8.6E-08 
9.8E-07 
7.9E-08 
3.9E-08 
3.8E-11 
4.8E-11 
2.7- 
2.2E-07 
1.7E-07 
3.6E-11 
6.6E-07 
3.9E-07 
1.3E-07 
1.3E-05 

Parameter 
(3-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Tdal Rdlologlcal Rid 

Arsenic 
Beryllium 
chromium 
Bcnzo(a)anthraccne 
Bcnzo(a)pymc 
Barzo(b)fluoranthme 
Bcnzo(L)fluoranthme 
bM(2-Ethylh~xyl)phthalatc 
C&azolC 

Dibcnzo(a,h)anthrnccne 

Mcthylcne chloride 
Aroclor-1254 
Aroclor-1260 
Dieldrin 

ChrySCnC 

Indalo(l,2,3-cd)pyrcne 

Torn1 Chantcal Rln 
Torn 

Medium Rcccptor 

1.21% 0.35% 
0.12% 0.04% 
0.00% 0.00% 
0.00% 0.00% 
0.70% 0.21% 
13.62% 4.00% 
0.00% 0.00% 
0.01% 0.00% 

0.04% 0.01% 
0.01% 0.00% 
0.03% 0.01% 
0.12% 0.04% 
0.46% 0.14% 
46.19% 13.57% 

0.90% 0.26% 
41.21% 12.11% 
0.04% 0.01% 
0.36% 0.11% 
4.13% 1.21% 
0.34% 0.10% 
0.17% 0.05% 
0.00% 0.00% 
0.00% 0.00% 
0.01% 0.00% 
0.93% 0.27% 
0.72% 0.21% 
0.00% 0.00% 
2.81% 0.83% 
1.64% 0.48% 
0.53% 0.16% 
53.81 % 15.81 % 

Risk - Risk - 

29.m 8.77% 

Rcsidcat 
Farmer - 
8.OE-13 
5.6E-10 
4.OE-10 
1.6E-10 
7.8EO9 
2.2E-10 
5.3E-12 
1.OE-10 
2.9E-08 
3.4E-08 
9.5E-09 
1.9E-08 
8.9E-10 
4.1E-08 
1.4E-07 

5.2E-10 
3.8E-10 
2.7E-08 
2.3E-10 
2.7E-09 
2.2E-10 
1.lE-10 

O.OE+W 
O.OE+oO 
7.7B-12 
6.1 E10 
4.8E-10 
4.7E-16 

O.OE+W 
O.OE+oO 
7.6E-12 
3.2E-08 

Medium Rtctptor 

0.001 0.00% 
0.32% 0.08% 
0.23% 0.06% 
0.09% 0.02% 
4.46% 1.11% 
0.12% 0.03% 
0.00% 0.00% 
0.06% 0.01% 
16.66% 4.15% 
19.37% 4.82% 
5.41% 1.35% 
10.88% 2.71% 
0.51% 0.13% 
23.41% 5.83% 
81.52% 20.30% 

0.30% 0.07% 
0.21% 0.05% 
15.46% 3.85% 
0.13% 0.03% 
1.55% 0.39% 
0.13% 0.03% 
0.06% 0.02% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.35% 0.09% 
0.28% 0.07% 
0.00% 0.00% 
0.00% 0.001 
0.00% 0.00% 
0.00% 0.00% 
18.48% 4.60% 

- Risk g& 
Residcnt 
- Child 
1%-14 
1.03-11 
7.2E-12 

1.43-10 

932-14 
1.8E-12 
5.3E-10 
6.23-10 
1.7E10 
3.5E-10 
1.63-11 
7.4E-10' 
2.63-09 

3.OE-12 

3.9E-12 

4.4E-11 
3.2E-11 
2.3E-09 
2.OE-11 
2.3E-10 
1.9E-11 
9.43-12 

O.OE+oo 
O.OE+W 
6.53-13 
5.23-11 
4.1E-11 
4.OE-17 

O.OE+oO 
O.OE+OO 
6.43-13 
2.7E-09 

0.83% 
0.60% 
43.01 % 
0.37% 
4.32% 
0.35% 
0.18% 
0.001 
0.00% 
0.01 % 
0.97% 

0.00% 
0.001 
0.00% 
0.01 % 
51.40% 

0.77% 

0.01 % 
0.01 % 
0.76% 
0.01 % 
0.08% 
0.01 % 
0.00% 
0.00% 
0.00% 
0.00% 
0.02% 
0.01 % 
0.00% 
0.00% 
0.00% 
0.00% 
0.91 % 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

2.4E-05 100.00% 29.38%1 1.8E-07 100.00% 24.90561 5 . 3 W  100.00% 1.78%1 

\CSF_COC.XIS; 2/2/94; 12:23 PM 

= - u r n  



~\CRUUUMBQ\CSF_COC.XLS; 2/2/94; 12:23 PM 

- Medium 
Soil 

a 
TABLE B3.2-32 

(continued) 

Parameter 
-137 
Np-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 

Total RadlologlcoI Risk 

Arsenic 
Beryllium 
chromium 
Bcnzo(a)anthraccne 
B-(a)pyme 
Bcnzo@)fluoranthene 
Bcnzo(k)fluonuithcne 
bis(2-Ethylbexyl) phthalate 
Carbazole 
ctuysene 
Dibenzo(a,h)anthracce 
Iadeno(l,2,3cd)pyrcae 
Methylene chloride 
Aroclor-1254 
Armlor-1260 
Dieldrin 

Total Chemical Risk 
I Total 

%Total %Total 
Grounds- Medium Receptor 
L c c p e r - m  
7.7807 0.12% 0.12% 
8.1E-08 0.01% 0.01% 
3.OE-09 0.00% 0.00% 
1.3E-09 0.00% 0.00% 
6.2E-07 0.10% 0.10% 
8.7B-06 1.35% 1.35% 
3.2E-09 0.00% 0.00% 
1.6E-08 0.00% 0.00% 

3.6E-08 0.01% 0.01% 
6.5E-08 0.01% 0.01% 
2.8E-08 0.0096 0.00% 
1.6E-06 0.25% 0.25% 
3.8E-08 0.01% 0.01% 
6.3E-04 97.03% 97.03% 

6.633-07 0.10% 0.10% 
1.2E-05 1.80% 1.80% 
5.OE-08 0.01% 0.01% 
3.OE-07 0.05% 0.05% 
3.4E-06 0.52% 0.52% 
2.733-07 0.04% 0.04% 
1.4E-07 0.02% 0.02% 
9.5E-11 0.00% 0.00% 
1.7E-10 0.00% 0.00% 
9.4809 0.00% O.OO% 
7.5E-07 0.12% 0.12% 
5.9E-07 0.09% 0.09% 
4.4E-11 0.00% 0.00% 
8.OE-07 0.12% 0.12% 
4.733-07 0.07% 0.07% 
1.5E-07 0.02% 0.02% 
1.9E-05 2.97% 2.97% 
633-04 100.00% 100.00% 

6.lE-04 95.17% 95.17% 

f, 8 
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(3-137 
NP-237 
pu-238 
PU-2391240 
m-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 

Tan1 Radiob~lcal WS 

Arscnic 
Beryllium 
Bcnzo(a)mthracenc 

Bcozo(b)fluomnthene 
Ba~m(k)fluormthcne 
bise-Ethylhexyl) phthalate 

&ozo(a)PY~e 

chrysene 
Indeno(l,2,3-cd)pyrcnc 
Aroclor-1254 

Totcrl chmtlml RL( 

'respassing 
youth 
2.3E-07 
5.3E-08 
6.5E-09 
1.3EO9 
1.6E-08 
2.1E-06 
5.7E-10 
4.5Eo6 
2.0E09 
5.0E-10 
2.1E-09 
2.8E-08 
9.4E-08 
7.0E-06 

2.2E-06 
4.7E-OS 
1 .OE-09 
1.1E-08 
1.4E-09 
6.5E-10 
433-11 
5.OE-11 
2.8309 
7.1E-07 
5.OE-05 

TABLE B3.2-32 
(eontinued) 

%Total % T o t a l I O f f - h p ~ @  % T d  %Total 
Medium Receptor 

0.40% 0.28% 
0.09% 0.07% 
0.01% 0.01% 
0.00% 0.00% 
0.03% 0.02% 
3.69% 2.61% 
0.00% 0.00% 

0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.05% 0.04% 
0.17% 0.12% 

12.34% 8.71% 

3.89% 2.75% 
82.49% 58.24% 
0.00% 0.00% 
0.02% 0.01% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
1.24% 0.88% 

87.66% 61.88% 

Risk - Risk - 

7.88% 5.5796 

Resident Medium Receptor 
- Fanner - Risk psJ 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

WF'-P~OPC@ %Total %Total 
Resident Medium Receptor 
- Child - Risk psJ 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

User of % Taal 96 Total 
Milk Medium Reccptol 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

I 



TABLE B33-32 
(continued) 

Medium 
Sediment 

Parameter 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 . 

Tdal R a d f o b g ~ l  Risk 

Arsenic 

Bcnzo(a)anthraccne 
&ryllium 

-(a)pYrmc 
Bcnzo(b)fluoranthenc 
Bcnzo(lt)fhlOKUlthCnC 
bis(2-EthylbcxyI) phthalate 
ChlYmc 
Indeno(l,2,3-cd)pyre 
Aroclor-1254 

Tdnl chemfeal Risk 
Tdal 

%Total % T d  
Cirounds- Medium Rcccptol 
hecpcrmu 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
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Off-Ropclty %Total %Total 
Resident Medium Receptor 

TABLE B.3.2-32 
(continued) 

Userof %Total % T a d  
MiIk Medium Rccqtor 

%Total %TTotal 
Trespassing Medium Receptor - -  

y o u t h -  Risk Farmer - Risk Ria 
7%-09 33%% &l%l NIA 

Off-Propelty %Total %Total 
Resident Medium Rcccptcn 

3.92-10 1.59% 
1.4E-08 64.65% :::El z i  

Medium 
surface 
Water 

Homegrown 
Produc~ 

@ust 
A f f ~ t c d )  

2.2E-08 100.00% 0.03%l 
NIA I 6.9E-12 0.02% 0.009 

Parameter 
U-234 
U-2351236 
U-238 

Tat01 Radiobglu. -..d 
-137 
NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-235 
U-238 

Total Radiobglcal Rid 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

2.5E-11 0.07% 0.009 
1.3E-11 0.03% 0.009 
5.7E-12 0.02% 0.009 
1.8E-09 4.92% 0.269 
1.9E-10 0.52% 0.039 
1.9E-11 0.05% 0.004 
l.lE-10 0.29% 0.029 
1.2E-10 0.32% 0.029 
8.7E-11 0.24% 0.014 
2.3E-11 0.06% 0.009 
6.7E-11 0.18% 0.019 
3.2E-12 0.01% 0.005 
1.3E-10 0.34% 0.029 
2.6E-09 7.08% 0.375 

NIA 
NIA 

5.2E-13 0.00% 0.00% 
1.9E-12 0.02% 0.00% 
933-13 0.01% 0.0091 
4.2E-13 0.0096 0.00% 
1.3E-10 1.12% 0.04% 
1.4E-11 0.12% 0.00% 
1.4E-12 0.01% 0.00% 
8.OE-12 0.07% 0.00% 
8.7E-12 0.07% 0.00% 
6.5E-12 0.0556 0.00% 
1.7E-12 0.01% 0.00% 
5.OE-12 0.04% 0.00% 
2.4E-13 0.00% 0.00% 
9.4E-12 0.08% 0.00% 
1.9E-10 1.61% 0.06% 

NIA 1 NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

~ NIA 
NIA 
NIA 
NIA 
NIA 

I N'A 
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TABLE B3.232 
(continued) 

Medium 
Surface 
Water 

Homegrown 
Prcduce 

@ust 
Affected) 

0 

Parameter 
u-234 
U-2351236 
U-238 

-137 
NP-237 
PU-238 

Total Radiologiml Rt 

PU-239 
RA-226 
RA-228 
SR-90 
TC-99 

TH-230 
TH-232 
u-234 
U-235 
U-238 

TH-228 

Toto1 Radiologiual RL 

FER\CRlJUUMBQ\CSF-COC.XLS; 2/2/94; 1223 PM 

%Total %Total 
Grounds- Medium Receptol 
Ltcpcrmw 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 



TABLE B.3.2-32 
(continued) 

I Tot0 

IALL MEDIA 

4.9E-07 100.00% 69.90%1 2.8E-07 100.00% 94.21%1 4.2E-06 100.00% 100.00' 
8.OE05 7.0EM 3.0E-07 4.2E-06 

%Torn1 %Total 
'rcspassing Medium Receptor 

Yauth - Risk - Risk 
NIA 
- 

Ofi-Rc~crty %Torn1 %Total 
Resideat Medium Receptor 

1.2E-09 10.08% 0.40% 
3.8E-10 3.17% 0.13% 
5.5E-10 4.61% 0.18% 
6.3E-09 52.02% 2.09% 
5.1E-10 4.25% 0.17% 
2.6E-10 2.15% 0.09% 
7.OE-14 0.00% 0.001 
3.2E-13 0.00% 0.00% 

1.4E-09 11.82% 0.47% 
l.lE-09 9.16% 0.37% 
1.2E-14 0.00% 0.001 
6.4E-11 0.54% 0.02% 
3.8E-11 0.31% 0.01% 
1.5E-11 0.13% 0.01% 

, 1.2E-08 98.39% 3.95% 

Risk Ria Child - 

1.8E-11 0.15% 0.01% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Userof %Total % T d  
Milk Medium Rcccptol 

andMcat Ria 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Parameter 
A r s d c  
Beryllium 
Bcnzo(a)mtImccnc 
B W a ) p y m c  
Bcazo(b)flwranthmc 
~ ) f h l ~ t h ~ ~  
bis(2-EthyIheq4)phthhtc 
Carbazole 
chrysmc 
Dibeozo(a,h)anthracme 
Indeno(l,2,3-cd)pyme 
Methylme chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

Tdol chaniml Rlsl 
TOtil 

CS-137 
NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-235 
U-238 

Tcial Radiobgtcal Rlsc 
A r s d c  
Beryllium 
Bcnzo(a)anthraceac 
Bcazo(a)pyme 
Bcnzo(b)fluoranthme 
Bcrlz&)fluoranthmc 
bis(2-Ethylhexyl)phthhk 
Carbazole 
chrysmc 
Dibmm(a,h)antImcme 
Indcao(l,?,f-cd)pymc 
Methylme chloride 
Aroclor 1254 
Aroclor 1260 

Tdol Chemical RLr, 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

>ff -mm % T d  % T d  
Resideat Medium Receptor 

3.5E-09 9.52% 0.50% 
- Fanner - Risk Ria 

l.lE-09 2.99% 0.16% 
1.6E-09 4.35% 0.23% 
1.8E-08 49.13% 2.56% 
1.SE-09 4.01% 0.21% 
7.4E-10 2.03% 0.11% 

9.3E-13 0.00% 0.00% 
5.1E-11 0.14% 0.01% 

3.2E-09 8.65% 0.45% 
3.5E-14 0.00% 0.00% 
1.9E-10 0.51% 0.03% 
l.lE-10 0.30% 0.02% 
4.4E-11 0.12% 0.01% 
3.4E-08 92.92% 4.83% 

2.OE-13 0.00% 0.00% 

4.1E-09 11.17% 0.58% 

3.7E-08 100.00% 5.2E-021 1.2E-08 100.00% 4.0E-02' 
2.6E-11 0.01% 0.00%I 3.3E-12 0.00% 0.00%1 2.3E-10 0.01% 0.014 
1.5E-13 

4.1E-16 
2.9E-10 

9.2E-16 

3.0811 
8.8812 
3.6E-10 
2.2E-13 
1.8E-13 

1.4E-11 

2.6E-11 

4.8E-14 

6.7E-13 

7.7E-10 
6.2E-10 
8.8E-11 
1.8E-09 
4.8E-08 
1.SE-08 
1.5E-08 
l.lE-14 

O.OE+W 
5.6E-11 
l.lE-08 
4.0E-07 
4.4E-18 
9.OE-10 
6.3E-10 
4.9E-07 

0.00% 
0.00% 
0.00% 
0.06% 
0.01% 
0.00% 
0.07% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01% 
0.16% 
0.13% 
0.02% 
0.36% 
9.68% 
3.07% 
3.10% 
0.00% 
0.00% 
0.01% 
2.14% 

81.03% 
0.00% 
0.18% 
0.13% 

99.84% 

0.00% 
0.00% 
0.00% 
0.04% 
0.00% 
0.00% 
0.05% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.11% 
0.09% 
0.01% 
0.25% 
6.77% 
2.15% 
2.17% 
0.00% 
0.00% 
0.01 % 
1.49% 

56.64% 
0.00% 
0.13% 
0.09% 

69.79 % 

1.1814 

4.3E-17 

5.2E-12 

6.1E-11 
3.5E-14 
2.8E-14 
7.6E-15 
2.5E-12 
1.2&13 
4.8B12 

1SE-10 
1.4E-11 
1.0E-09 
2.7E-08 
8.7E-09 
8.8E-09 
6.1E-15 

O.OE+oO 
3.2E-11 
6.0E-09 
2.3EO7 
2.5E-18 

9.6E-17 

5.1Bll 

1.6812 

1.3E-10 

5.2E-10 
3.6E-10 
2.8E-07 

0.00% 0.00% 
0.001 0.00% 
0.00% 0.00% 
0.02% 0.02% 
0.00% 0.00% 
0.00% 0.001 
0.02% 0.02% 
0.00% 0.009 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.05% 0.04% 
0.05% 0.05,% 
0.00% 0.00% 
0.36% 0.34% 
9.70% 9.14% 
3.08% 2.90% 
3.11% 2.93% 
0.00% 0.00% 
0.00% 0.00% 
0.01% 0.01% 
2.14% 2.02% 

81.19% 76.49% 
0.00% 0.00% 
0.18% 0.17% 
0.13% 0.12% 

99.95% 94.17% 

1.3E-12 
7.9B15 
3.5E-15 
2.5E-09 
2.6E-10 
7.6811 
3.1E-09 

1.6E-12 
4.1813 
1.2E-10 
5.8E-12 
2.3E-10 
6.6e-09 
5.3E-09 
7.6E-10 
1.5E-08 
4.1E-07 
1.3E-07 
1.3E-07 
9.2B-14 

O.OE+W 
4.9E-10 
9.1E-08 
3.4E-06 
3.8E-17 
7.7E-09 
5.4E-09 
4.2E-06 

1.9E-12 

0.00% 
0.00% 
0.008 
0.06% 
0.01 % 
0.00% 
0.07% 
0.00% 
0.00% 
0.00% 
0.001 
0.00% 
0.01 % 
0.16% 
0.13% 
0.02% 
0.36% 
9.67% 
3.07% 
3.10% 
0.00% 
0.00% 
0.01 % 
2.14% 

81.04% 
0.00% 
0.18% 
0.13% 

99.84% 

0.009 
0.005 
0.009 
0.065 
0.015 
0.005 
0.075 
0.005 
0.001 
0.001 
0.001 
0.001 
0.01 5 
0.161 
0.13! 
0.025 
0.363 
9.675 
3.07: 
3.10: 
0.00: 
0.00: 
0.01: 
2.14! 

81.04: 
O.W! 
O.lS! 
0.13! 

99.84! 

' L- 
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Hmcgrown 
Produce 

(Dust 
Affated) 

(continued) 
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Aracnic 
Beryllium 
B c a z o ( a ) ~ ~ c c n e  
Bcazo(a)pyme 
Bcnzo(b)flwrauthcne 
Bcnzo(k)fluoranthcnc 
bis(2-Ethyhexyl)phUlalatc 
Carbazole 
czVY=e 
Dibcnzo(a,h)anthraccne 
Indcno(l,2,3-cd)pyme 
Methylcnc chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

Torn1 Chemlml RLS 

TABLE B.3.232 
(continued) 

%Total %Total 

BccfIMillr 
@ust 

Affected) 

Tba 
CS-137 
NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-235 
U-238 

T ~ i a l  Radlobglml RLSi 
Arsenic 
Beryllium 
Bcazo(a)anthraccne 
Benzo(a)pyrcne 
Bcnzo(b)flumthcnc 
Bcnzo(k)flwrauthcne 
bis(2-Ethyhexyl)phtbalatc 
Carbazole 
ChryScnC 
Dibenzo(a,h)anthracce 
Indeno(l,2,3-~d)pymc 
Mcthylcne chloride 
Aroclor 1254 
Aroclor 1260 

T&l Chemlcal Rid 

Orounds- Medium Rcccptol 
Lecperwm 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

I T&, 

NIA s i g d i e a  that expcaue Of tk recepor to tk Ldinted h i s  nd applicabk. 



1 -  Total 
IALL MEDIA 

TABLE B32-33 
CURRENTLANDUSE 

SOUTHFIELD 
SUMMARY OF TOTAL NONCARCINOGENIC HAZARD 

1.9M6 100.00% 15.90%1 7.7E-06 100.00% 15.83Wl 1.7E-05 100.00% 100.00% 
3.6E-01 1.2E-05 4.98-05 1.7E-05 

$6 Total %Total 
:respassing Medium Receptor 

%Total 
Receptor 
Hazard 
0.0046 
0.00% 
0.00% 

. 0.0096 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 

m w m  
2.4E-03 6.66% 0.65% 

Userof %Total %Total 
Milk Medium Receptor 

---- andMeat Hazard Hazard 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

2.6E-03 
l.lE-03 
2.8E-02 
2.0E-04 
8.0E-07 
2.7E-06 
4.6E-07 
9.2E-04 
3.5E-02 
2.5E-02 
1.3E-02 
1 SE-03 
3 .OEM, 
1.4EM 
2.8E-02 
7.7E-06 

- Medium 
Soil C.t F 

-=.v 
’-. 

c - 

Sediment 

Surface 
Water 

Homegrown 
Produce 

(Dust 
Affected) 

Beefmilk 
(Dust 

Affected) 

7.44% 
3.07 % 

79.68% 
0.55% 
0.00% 
0.01 % 
0.00% 
2.58% 

100.00% 
22.15% 
11.47% 
1.34% 

26.91 % 
12.49% 
25.62% 
0.01 % 

Parameter 
Arsenic 
Beryllium 
Chromium 

Acenaphthylene 
bise-Ethylhexyl) phthalate 
Dibenzohran 
Methylene chloride 
Dieldrin 

Arsenic 
Beryllium 
Chromium 
Manganese 
Thallium 

bis(2-Ethylhexyl) phthalate 

Arsenic 
Beryllium 
Chromium 

bise-Ethylhexy1)phthalate 

Arsenic 
Beryllium 
Chromium 

bis(2-Ethylhexy1)phthalate 
Methylene chloride 
Dieldrin 

Arsenic 
Beryllium 
Chromium 

bise-uhylhexy1)phthalate 
Methylene chloride 

U-TOTAL 

Total 

U-TOTAL 

Total 

U-TOTAL 

Total 

U-TOTAL 

Total 

U-TOTAL 

0.73 91 
0.30% 
7.83% 
0.05% 
0.00% 
0.00% 
0.00% 
0.25% 
9.83% 
6.7941 
3.52% 
0.41 3 
8.25% 
3.83% 
7.85% 
0.00% 

- 

6.6E-06 65.49% 55.08% 
5.1E-08 0.50% 0.42% 
7.5M7 7.42% 6.24% 
2.6E-06 26.04% 21.90% 
7.2E-10 0.01% 0.01% 

5.4E-08 0.54% 0.45% 
7.6E-11 0.0096 0.00% 

1.1E-01 100.00% 30.66% 

2.7E-05 65.49% 55.12% NIA 
2.1E-07 0.5096 0.42% NIA 
3.1E-06 7.42% , 6.24% NIA 
1.1E-05 26.04% 21.92% NIA 
2.9E-09 0.01% 0.01% NIA 

2.2E-07 0.54% 0.45% NIA 
3.1E-10 0.00% 0.00% NIA 

2.1E-01 100.00% 59.5141 

4.135-09 0.21% 0.03% 
6.9E-07 36.11% 5.74% 
4.2E-08 2.20% 0.35% 
3.8E-11 0.00% 0.00% 
9.6E-15 0.0096 0.0096 

2.1E-01 100.00% 59.51% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

7.535-09 0.10% 0.02% 3.5E-08 0.21% 0.21% 
4.4E-06 57.10% 9.04% 6.0E-06 36.18% 36.18% 
7.68-08 0.99% 0.16% 3.7E-07 2.22% 2.22% 
2.5E-IO 0.00% 0.00% 3.3E-10 0.00% 0.00% 
6.5E-14 0.00% 0.00% 8.3E-14 0.0096 0.001 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
N IA  
N IA  
N IA  
N IA  
NIA 

% Total 
Medium 
Hazard 

0.00% 
0.00% 
0.00% 
0.00 % 
0.00% 
0.0096 
0.0096 

100.00% 
0.0096 

% Total 
Receptor 

0.00% 
0.0046 
0.00% 
0.00 % 
0.0046 
0.00% 
0.00% 
0.00% 
0.00% 

Hazard 

Off-Property 
Resident 

Child 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

- 

2.8E- 13 

Mf-Property 
Resident 
Farmer 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
2.9E-13 

O.OE+OO 
2.9E-13 100.00% 0.00SSl 2.8E-13 100.00% O.OO%l 

NIA I NIA I NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

96 Total 
Medium 

0.00% 
0.00% 
0.00% 
0.0096 
0.0096 
0.0096 
0.0096 

100.00% 
0.0096 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

1.OE-05 100.00% 84.10%1 4.1E-05 100.00% 84.17%1 
1.2E-06 61.47% 9.77961 3.2E-06 41.81% 6.6211 1.OE-05 61.38% 61.38% 

FER\CRU Q\CSF_COCN.XrS; 212194; 1224 PM m 
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I 
1AL.L MEDIA 

Medium 
Soil 

4.1k-W 

Sediment 

Surface 
Water 

Homegrown 
Produce 

@u st 
Affected) 

Beefmilk 
@u& 

Affected) 

TABLE B.3.2-33 
(continued) 

Parameter 
Arsenic 
Beryllium 
Chromium 

Acenaphthylene 
,is(2-Ethylhexyl) phthalate 
Dibenzofuran 
Methylene chloride 
Dieldrin 

U-TOTAL 

Grounds- 

3.5E-03 
1 SE-03 
8.7E-04 
1.7E-02 

O.OE+OO 
1.8EM 
4.5E-06 
2.7E-07 
5.4E-04 

keeper 

%Total %Total 
Medium Receptoi 
Hazard Hazard 

8.58% 8.589 
3.68% 3.689 
2.11% 2.119 

41.15% 41.159 
0.001 0.009 

43.16% 43.169 
0.01% 0.019 
0.00% 0.004 
1.31% 1.314 

- -  

TotalI 4.1E-02. 100.001 100.004 
h e n i c  I NIA 
Beryllium 
3hromium 
bfanganese 
rhallium 

iis(2-Ethylhexyl) phthalate 
J-TOTAL 

Total 
b e n i c  
3eryllium 
:hromium 

,is(2-Ethylhexyl)phtalate 
J-TOTAL 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

Total I 
h e n i c  I NIA 
Seryllium 
:hromium 

iis(2-Ethylhexyl)phthalate 
Aethylene chloride 
Xeldrin 

J-TOTAL 

Totad 
h M I i C  

leryllium 
:hromium 

is(2-uhylhexy1)phthalate 
lethylene chloride 

J-TOTAL 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 



Medium 
Soil 

TABLE B.3.234 
FUTURF, LAND USE 

souTEmm 
SUMMARY OF TOTAL CARCINOGENIC RISK 

I %Total %Total I Off-Property %Total %Total IOff-proPC~ %Total %Total 1 
Parameter 

(3-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 

TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 

TC-99 

Toto1 Radiological Rlsl 

Expan& 
Tnsuasser 

3.9Eo.l 
4.7E-08 
6.OE-09 
2.5E-09 
2.6E-07 
4.4E-06 
8.1E-11 
1.5E-09 
1 .OE-05 
5.1E-07 
1.4E-07 
2.9E-07 
5.3E-08 
7.5E-07 
1.7E-05 

Arsenic 
Be~yllium 
chromium 
Bcazo(a)anthracme 
Bcnzo(a)pyme 
Bcnzo(b)fluoranthcne 
BcazoQfhloraatbcn~ 
bir(2-Ethylbcxy9 plrhalne 
Carbazole 
ChrySCnC 

Dibcnzo(a,h)mthracme 
hdm0(1,2,3-~d)py1~~~ 
Methylene chloride 
Amlor-1254 
Ardor-1260 
Dieldrin 

Tor01 chalcal Rlsk 

4.9E-07 
4.2E-05 
5.6E-07 
1.7E-07 
1.9E-06 
1.5E-07 
7.6E-08 
l.lE-10 
9.1E-11 
5.3E-09 
4.2E-07 
3.3E-07 
1.6810 
2.9E-06 
1.7E-06 
5.4E-07 
5.1E-05 

Medium Receptor 
- Risk & 
0.57% 0.18% 
0.07% 0.02% 
0.01% 0.00% 
0.00% 0.00% 
0.38% 0.12% 
6.46% 2.01% 
0.00% 0.00% 
0.00% 0.00% 

14.81% 4.62% 
0.75% 0.23% 
0.21% 0.071 
0.42% 0.13% 
0.08% 0.02% 
1.10% 0.34% 

24.87% 7.75% 

0.71% 0.22% 
61.72% 19.23% 
0.83% 0.26% 
0.24% 0.08% 
2.76% 0.86% 
0.22% 0.07% 
0.11% 0.03% 
0.00% 0.00% 
0.00% 0.00% 
0.01% 0.00% 
0.62% 0.19% 
0.48% 0.15% 
0.00% 0.00% 
4.19% 1.31% 
2.45% 0.76% 
0.79% 0.25% 

75.13% 23.41% 

Resident 
F m e r  - 

8.OE-13 
5.6E-10 
4.0E-10 
1.6E-10 
7.8E-09 
2.2E-10 
5.3E-12 
1.OE-10 
2.9E-08 
3.4E-08 
9.5E-09 
1.9E-08 
8.9E-10 
4.1 E08 
1.4E-07 

5.2E-10 
3.8E-10 
2.7E-08 
2.3E-10 
2.7E-09 
2.2E-10 
1.m-10 

O.OE+Oo 
O.OE+oO 
7.7E-12 
6.1E-10 
4.8E-10 
4.7B-16 

O.OE+OO 
O.OE+00 
7.6E-12 
3.2E-08 

Medium Receptor 

0.00% 0.00% 
0.32% 0.00% 
0.23% 0.00% 
0.09% 0.00% 
4.46% 0.01% 
0.12% 0.00% 
0.00% 0.00% 
0.06% 0.00% 

16.66% 0.04% 
19.37% 0.04% 
5.41% 0.01% 

10.88% 0.02% 
0.51% 0.00% 

23.41% 0.05% 
81.52% 0.18% 

0.30% 0.00% 
0.21% 0.00% 

15.46% 0.03% 
0.13% 0.00% 
1.55% 0.00% 
0.13% 0.00% 
0.06% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.35% 0.00% 
0.28% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 

18.48% 0.04% 

Risk - 
. .  

Residmt Medium Rcccptor 

1.5E-14 0.00% 0.00% 
1.OE-11 0.19% 0.00% 
7.2E-12 0.13% 0.00% 
3.0E-12 0.06% 0.00% 

3.9E-12 0.07% 0.00% 
9.W-14 0.00% 0.00% 
1.8E-12 0.03% 0.00% 

6.2E-10 11.54% 0.01% 
1.7E-10 3.22% 0.00% 
3.5E-10 6.49% 0.00% 
1.6E-11 0.30% 0.00% 

2.6B-09 48.60% 0.02% 

Risk - Risk gliJ - 

1.4E-10 2.66% 0.00% 

5.3E-10 9.93% 0.00% 

7.4E-10 13.96% 0.01% 

4.4E-11 0.83% 0.00% 
3.2E-11 0.60% 0.00% 
2.3E-09 43.01% 0.02% 
2.OE-11 0.37% 0.00% 
2.3E-10 4.32% 0.00% 
1.9E-11 0.35% 0.00% 
9.4E-12 0.18% 0.00% 

O.OE+00 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 
6%-13 0.01% 0.00% 
5.2E-11 0.97% 0.00% 
4.1E-11 0:77% 0.00% 
4.OE-17 0.00% 0.00% 

O.OE+00 0.00% 0.00% 
O.OE+00 0.00% 0.00% 
6.4E-13 0.01% 0.00% 
2.7E-09 51.40% 0.02% 

I Tural' 6.88-05 100.00% 31.15%1 1.8E-07 100.00% 0.22961 5.3E-09 100.00% O.OS%l 

\SF-COC.XLS; 2/2/94; 12: I I PM m'mum 



TABLE B3.2-34 
(continued) 

On-R~rp~rty %Total %Total 
Resident Medium Receptor 

iamer 0 - Risk Ria 
4.1E-05 1.76% 1.10% 
4.6E-06 0.19% 0.12% 
3.1E-07 0.01% 0.01% 
1.3E-07 0.01% 0.00% 
3.B-05 1.51% 0.94% 
4.7E-04 19.91% 12.46% 
1.6E-07 0.01% 0.00% 
8.7E-07 0.04% 0.02% 
1.OE-03 44.17% 27.64% 
1.7E-05 0.74% 0.46% 
4.9E-06 0.21% 0.13% 
1.OE-05 0.42% 0.26% 
4.6E-06 0.20% 0.12% 
333-05 1.49% 0.93% 
1.7E-03 70.66% 44.21% 

3.3E-05 1.39% 0.87% 
3.3E-M 13.97% 8.74% 
1.3E-05 0.56% 0.35% 
1.93-05 0.64% 0.40% 
1.7E-04 7.24% 4.53% 
1.4E-05 0.59% 0.37% 
6.9B-06 0.29% 0.18% 
4.3E-09 0.00% 0.00% 
8.4E-09 0.00% 0.00% 
4.8E-07 0.02% 0.01% 
3.8E-05 1.62% 1.02% 
3.0E-05 1.27% 0.79% 
1.3E-09 0.00% 0.00% 
2.3E-OS 0.99% 0.62% 
1.4E-05 0.58% 0.36% 
4.92-06 0.19% 0.12% 

2.4E-03 100.00% 62.57% 
6.9E-04 29.34% 18.36% 

On-R~rp~rty %Total %Total 
Resident Medium Receptor 

Farmer(CQ - Risk RislC 
4.OE-06 1.88% 1.29% 
4.3E-07 0.20% 0.14% 
2.2E-08 0.01% 0.01% 
9.6E-09 0.00% 0.00% 
2.9E-06 1.36% 0.93% 
4.5E-05 21.21% 14.55% 
l.lE-08 0.01% 0.00% 
6.OE-08 0.03% 0.02% 
l.OE-04 46.95% 32.21% 
1.3E-06 0.61% 0.42% 
3.6E-07 0.17% 0.12% 
7.4E-07 0.35% 0.24% 
4.3E-07 0.21% 0.14% 
2.9E-06 1.37% 0.94% 
1.6E-04 74.34% 51.00% 

2.3B-06 1.07% 0.73% 
2.9E-OS 13.55% 9.30% 
9.8B-07 0.46% 0.32% 
1.OE-06 0.49% 0.33% 
1.2E-05 5.51% 3.78% 
9SB-07 0.45% 0.31% 
4.7E-07 0.22% 0.15% 
3.1E-10 0.00% 0.00% 
5.7E-10 0.00% 0.00% 
3.3E-OS 0.02% 0.01% 
2.6E-06 1.24% 0.85% 
2.OE-06 0.96% 0.66% 
l.lE-10 0.00% 0.00% 
2.OE-06 0.95% 0.65% 
1.2E-06 0.55% 0.38% 
3.8B-07 0.18% 0.12% 

2.1E-04 100.00% 68.60% 
5.4E-05 25.66% 17.60% 

FHt\CRUZRIMBQ\SF-COC.XLS; 2RM; 12: I I PM 

Medium 
soil 

:. < 

a 4 

(-4 

-, 

.-. 

u. 

? 
Y 
VI 
v, 

CI, 

cb 
0 

c.lr 

Parameter 
-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-23 8 

T m l  Radldoglml Risk 

Arsenic 
Beryllium 
chromium 
Bcazo(a)anthmcene 
Bcazo(a)pyn= 
Btnzo(b)hmthene 
Bcozo(k)horanthene 
bia(2-=Ybxy9 
Carbazole 
Chryme 
Dibcnzo(a,h)anthmcene 
Indcno(l,2,3-cd)pyrulc 
Methylene chloride 
Aroclor-1254 
Arwlor-1260 
Dieldrin 

T a l  Chantml Rhk 

On-R~p~rty %Total %Total 
Residmt Medium Receptor 
- Child RislC RislC 
3.1E-06 0.99% 0.69% 
3.3E-07 0.11% 0.07% 
1.5E-08 0.00% 0.00% 
6.4B-09 0.00% 0.00% 
2.8B-06 0.88% 0.62% 
3.5E-05 11.23% 7.86% 
1.5E-08 0.00% 0.00% 
7.9E-08 0.03% 0.02% 
7.7E-05 24.66% 17.24% 
3.8E-07 0.12% 0.08% 
1.OE-07 0.03% 0.02% 
2.3E-07 0.07% 0.05% 
3.2E-07 0.10% 0.07% 
1.5E-06 0.48% 0.34% 
1.2E-04 38.72% 27.08% 

1.4E-05 4.50% 3.15% 
4.9E-05 15.58% 10.90% 
l.lE-06 0.36% 0.25% 
6.6E-06 2.12% 1.48% 
7.5E-05 24.01% 16.80% 
6.1E-06 1.95% 1.37% 
3.0E-06 0.97% 0.68% 
1.8E-09 0.001 0.00% 
3.7E-09 0.0096 0.00% 
2.1E-07 0.07% 0.05% 
1.7E-05 5.39% 3.77% 
1.3E-05 4.20% 2.94% 
2.1E-10 0.001 0.00% 

2.2E-06 0.70% 0.49% 
7.4E-07 0.24% 0.16% 

3.1E-04 100.00% 69.94% 

3.8E-06 1.20% 0.84% 

1.9E-04 61.28% 42.86% 

3rcatMiami %Total % T d a  
River User Medium Rcccpto 

( A d u l t ) M B  
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

I 

3rcatMiami %Tdal % T d  
RivcrUscr M e d i i  Recepto 
C Y o u t h ) m g  

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 



TABLE B33-34 
(oontinned) 

Mdium 
Sediment 

Groundwater 

a 

Pameter 
CS-137 

PU-238 
NP-237 

PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

~ d ~ i  ~ ~ d l d o g i e ~ i  RM 

Arsenic 
Beryllium 
Bcnzo(a)authmccne 
Bcnzo(a)PYme 
Beozo(b)~oranthcnc 
Bcnzo(L)fluoranthcnc 
W-W~Xyl) patb.lns 
Carbazole 
chrymc 
Dibcnzo(a,h)antluacene 
Indeno(l,2,3-cd)pyme 
Ardor-1254 
Ar~lor-1260 
Dieldrin 

Tml chemical Rlsl 
TaO 

NP-237 
SR-90 
TC-99 
U234 
U2351236 
U238 

Totnl Rodldoglcal Rlsl 

G 
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kpxpandcd 

1.6E-07 
'Icmasscr 

3.6E-08 
2.2E-11 
4.3E-12 
7.1E-09 
1.93-06 
9.7E-13 

% T d  %TdIOff- -Propel ty  %Total %Total 
Medium Rcccptor 
Risk 
0.11% 0.07% 
0.02% 0.02% 
0.00% 0.00% 
0.00% 0.008 
0.00% 0.00% 
0.98% 0.67% 
0.00% 0.00% 

- 

3.2E-06 2.09% 1.43% 
1.OE-10 0.00% 0.00% 
1.4E-11 0.00% 0.00% 
5.lE-11 0.00% 0.00% 
2.0E-08 0.01% 0.01% 
6.3E-08 O.M% 0.038 
4.933-06 3.26% 2.24% 

3.33-06 2.16% 1.48% 
1.4E-W 94.55% 64.85% 
1.2E-09 0.00% 0.00% 
1.4E-08 0.01% 0.01% 
1.7E-09 0.00% 0.00% 

1.OE-10 0.00% 0.00% 
7.8E-10 0.00% 0.00% 

1.6E-08 0.01% 0.01% 

1.5E-w 96.74% 66.35% 

. .  

Resideat 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

1.5E-04 100.00% 68.59961 
NIA I 4.9E-09 0.01% 0.0191 

1.6E-09 0.00% 0.0091 
6.2E-08 0.11% 0.0891 
1.9E-05 33.45% 23.2791 
1.033-06 1.78% 1.2491 

2.0E-05 100.00% 69.5791 
3.6E-05 64.64% 44.9791 

a 

Wf-pmpCrly %Total % T d  
Resident 

Child 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

- 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

Medium Rcccptor 
Risk - Risk - 

I 

2.1E-10 0.01% 0.0091 
7.OE-11 2.9B-03% 0.0091 
2.7E-09 0.11% 0.0291 
S.lE-07 33.45% 6.9791 
4.3E-08 1.78% 0.3791 
1.6E-06 64.64% 13.4791 
8.5E-07 100.00% 20.8491 



TABLE B32-34 
(continued) 

Parameter 
Scdimcnt 1-137 

On-Prop~rty %Total %Total On-prOp~rty %Total %Total 
Resident Medium Receptor Resident Medium Receptor 

Farmer 02) - Risk Farmer(CQ - Risk @ 

Nl-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 

TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 

Total Radiobglml RIsk 

Arsenic 
Beryllium 
Bam(a)anthracenc 
Bcnzo(a)pyrcne 
Baw@)fluorantbcnc 
Bcnzo(h)fluoranthcnc 
~(2-W~Xyl) * 
Carbazole 
ChryScnC 
Dibcnzo(a,h)anthracee 
Indcno(l,2,3-cd)pyme 
Aroclor-1254 

Dieldrin 
A~Wlor-1260 

Toto1 Chemlcal Rid 

0 
k 
a 
G7 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Toto1 

SR-90 2.0E-08 1.8E-0396 0.00% 1.4E-09 1.8E-0356 0.00% 
TC-99 1.2E-07 0.01% 0.00% 8.23-09 0.01% 0.00% 
U234 3.7E-M 33.52% 9.76% 2.6E-05 33.52% 8.42% 
U2351236 2.OE-05 1.79% 0.52% 1.4E-06 1.79% 0.45% 
U238 7.1E-M 64.66% 18.83% 5.OE-05 64.66% 16.23% 

Toto1 Radlologlcal Rlrk 3.9E-04 100.00% 29.13% 2.7E-05 100.00% 25.11% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
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h-propCrty %Total %Total 
Resident Medium Receptor 
- Child Jt& Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA ' 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1.4E-OS 0.03% 0.00% 
833-10 1.8E03% 0.00% 
5.OE-09 0.01% 0.00% 
1.6E-05 33.52% 3.51% 
8.4E-07 1.79% 0.19% 
3.0E-05 64.66% 6.78% 
1.7E-05 100.00% 10.49% 

!hatMiami %Total %Total 
River Uscr Medium Receptcn 
1Adult) Risk Risk 

5.3E-07 1.32% 0.48% 
5.2E-08 0.13% 0.05% 
7.9E-10 0.00% 0.00% 
3%-10 0.00% 0.00% 
3.1E-07 0.77% 0.28% 
6.0E-06 14.97% 5.42% 
1.OE-09 0.00% 0.00% 
2.4E-09 0.01% 0.0096 
1.3E-05 32.75% 11.85% 
5.8E-09 0.01% 0.01% 
1.5E-09 0.00% 0.00% 
1.lE-15 0.00% 0.00% 
5.OE-08 0.13% 0.05% 
1.7E-07 0.44% 0.16% 
2.0E-05 50.53% 

2.7E-07 0.67% 0.24% 
1.6E-05 39.38% 14.25% 
1.OE-07 0.25% 0.09% 
1.2E-06 2.89% 1.04% 
9.4E-08 0.23% 0.08% 
4.7E-08 0.12% 0.04% 
5.OE-11 0.00% 0.00% 
5.6E-11 0.00% 0.001 
3.2E-09 0.01% 0.00% 
2.6E-07 0.65% 0.23% 
2.0E-07 0.51% 0.18% 
l.lE-06 2.68% 0.97% 
6.2E-07 li57% 0.57% 
2.1E-07 0.52% 0.19% 
2.0E-05 49.47% 
4.0E-05 100.00% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

3redtMiami %Total %Tola 
River Uscr Medium Reccpto 

2.1E-07 1.18% G9 
2.1E-08 0.12% 0.039 
3.2E-10 0.00% 0.009 
1.4E-10 0.00% 0.009 
1.2E-07 0.69% 0.199 

4.2E-10 0.00% 0.009 
9.7E-10 0.01% 0.009 
5.2E-06 29.31% 8.269 
2.33-09 0.01% 0.009 
6.OE-10 0.00% 0.009 
43316  0.00% 0.009 
2.0E-08 0.11% 0.039 
7.0E08 0.39% 0.119 
8.1E-06 45.23% 

Jt& Risk 

2.4E-06 13.40% 3.789 

1.6E-07 
7.5E-06 
6.6E-08 
7SE-07 
6.1E-08 
3.0E-08 
2.8E-11 
3.6E-11 
2.1E-09 
1.7E-07 
1.3E-07 
5.1E-07 
3.0E-07 
9.8E-08 
9.8E-06 

0.92% 
41.98% 
0.37% 
4.21 5% 
0.34% 
0.17% 
0.00% 
0.00% 
0.01 % 
0.94% 
0.74% 

1.67% 
0.55% 

54.77% 

2.8796 

0.269 
11.839 
0.109 
1.199 
0.109 
0.059 
0.009 
0.009 
0.009 
0.279 
0.21 9 
0.819 
0.479 
0.169 

1.8E-05 100.00% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 



TABLE B.3.2-34 

Medium 
surface 
Water 

Parameter 
CS-137 
NP-237 
PU-238 
PU-2391240 

RA-228 

TC-99 

RA-226 

SR-90 

TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 

Total Radtoologtwl Rlri 

Arsenic 
Beryllium 
Bcnzo(a)~thraccnc 

Bcnzo(b)fluoranthcnc 
Bcnzo(L)fluormthcne 
bis(2-Ethylhexyl)phthalaU 
C.9rbazole 

Dibcnzo(a,h)anthraccne 
Indmo(l,2,3d)pymc 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

Bcnzo(a)~~r= 

chryscnc 

Total chantcal Rls 

% Total 
k p ~ d ~ d  Medium 
'respasser 

1.9E-07 33.76% 

3.7E-Ol 64.65% 
5.7E-07 100.00% 

9.OE-09 1.59% 

(wfl 
% Total 
RCCcptor 
Risk - 

0.0941 
0.0041 
0.1741 
0.2641 

med) 
Dff-hq~m %Total %Total 

Resident Medium Rcccptor 
F m e r  - Risk - Risk - 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Off-prcrP~dy %Total %Total 
Resident M d m  Rcccptor 

Risk - Risk - 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 



a 
TABLE B3.2-34 

3reatMiami %Total %Total OrcatMiami %Total %Total On-hopcrty %Total %Total 
Resident Medium Receptor 

:Moer - Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Riveruser Medium Receptor 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Riveruser Medium Receptor 

FFR\CRU2RI\ABq\SF-COC.XLs; 212194; 12:ll PM 

- Medium 

p: .i 
.- . 
X k . 7  . . 
L.*. . 
-. 

surface 
Water 

'-r 

? 
6\ 
W 

w 

(continua 
hn-kC'PCrty %Total %Total 

Paramctcr 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 
Tml Radiological RLrl 

A d c  
Beryllium 
Bcnzo(a)authracene 
Bcnzo(a)pyrcne 
Beazo(b)fluoranthenc 
Bcnzo(k)fluoranthenc 
bis(2-Ethylhexyl)phthalatc 
Carbazole 

Di&aw,o(a,h)anthracene 

A r d o r  1254 
Aroclor 1260 
Dieldrin 

CtUySCnC 

Indcno(l,2,3-cd)pyrale 

Tacrl Chemical Rkl 

Resident Medium Receptor 
:timer C C Q  - Risk E 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

h-Prcpcrty %Total %Total 
Resident Medium Receptor 

Child 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

- 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1.6E-18 
1.9E-12 
4.2E-17 
5.1E-15 
2.9E-08 
1.1E-11 
3.7EOS 
1.5E06 
2.OE-10 
1.5E-10 
3.9E-11 
1SE-OS 
7.5E-10 
2.9E-OS 
1.6E-06 

1.4E-10 
2.3E-OS 
4.4E-06 
4.0E-05 
2.4B06 

2.6E-07 
8.2E-12 
1.4E-07 
9.0E06 
2.8E-06 
1.7E-06 
1.6E-06 
6.4E-06 

1.9E-12 

6.9B-05 

Risk 
0.00% 
0.00% 
0.00% 
0.00% 
0.04% 
0.001 
0.05% 
2.16% 
0.00% 
0.00% 
0.00% 
0.02% 
0.00% 
0.0496 
2.32% 

0.00% 
0.03% 
6.27% 

56.80% 
3.34% 
0.001 
0.37% 
0.00% 
0.20% 

12.84% 
3.93% 
2.46% 
2.32% 
9.12% 

97.68% 

- Risk 
0.00% 
0.00% 
0.00% 
0.00% 
0.03% 
0.00% 
0.03% 
1.38% 
0.00% 
0.001 
0.00% 
0.01% 
0.00% 
0.03% 

- 

0.00% 
0.02% 
4.00% 

36.25% 
2.13% 
0.00% 
0.24% 
0.00% 
0.13% 
8.20% 
2.51 % 
1.57% 
1.48% 
5.82% 

0 
6.4E-19 
7.6E-13 
1.7E-17 
2.1E-15 
l.lE-08 
4.4E-12 
1 SE-08 
6.1E-07 

5.9E-11 
1.6E-11 
6.2E-09 
3.OE-10 
1.2E-os 
6.5E-07 

8.OE-11 

9.OE-11 
1.4E-08 
2.9E-06 
2.6E-05 
1 .5E-06 
1.3E-12 
1.7E-07 
5.3E-12 
9.1E-OS 
5.9E-06 
1.8E-06 
l.lE-06 
l.lE-06 
4.2B-06 
4.5E-05 

Risk 
0.00% 
0.00% 
0.00% 
0.00% 
0.03% 
0.00% 
0.03% 
1.34% 
0.00% 
0.00% 
0.00% 
0.01 % 
0.00% 
0.03% 
1.44% 

0.00% 
0.03% 
6.33% 

57.31% 
3.37% 
0.00% 
0.37% 
0.00% 
0.20% 

12.96% 
3.96% 
2.48% 
2.34% 
9.20% 

98.56% 

- Risk 
0.00% 
0.00% 
0.00% 
0.00% 
0.02% 
0.00% 
0.02% 
0.96% 
0.00% 
0.00% 
0.00% 
0.01 % 
0.00% 
0.02% 

- 

0.00% 
0.02% 
4.55% 

41.16% 
2.42% 
0.00% 
0.27% 
0.00% 
0.14% 
9.31% 
2.85% 
1.78% 
1.68% 
6.61% 

7.0E-05 100.00% I 433-05 100.00% 1 



TABLE B3.2-34 
(wnfinued) 

Dff-Proocrtv %Total %TotalIOff-Propclty % T d  %Totall 

Hmcg- 
Produce 
(Ctroundwater 

AffCCtcd) 

Medium 
Hmcgmwn 
RO~UCC . 

@ust 
Affffitcd) 

T& 
-137 

Parameter 
CS-137 
NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-235 
U-238 

rdni ~odi~logimi R ~ I  
A d c  
Beryllium 
Bcnzo(a)anthracene 
~ ( ~ ) p y ~ ~  
~ @ ) f l U o r a n t h C n C  
Bcnzo(k)homthenc 
W - W ~ V O ~  
Carbazole 
ChrySCZlC 

Dibcnzo(a,h)anthracene 
Indeno(l,2.3sd)pyrcnc 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

Tdnl Chemic01 Rlsi 

NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-235 
U-238 

Total RadioIogfmI R,k 

%Total %Total 
ixpanded Medium Receptor 
'kcsDasscr s % 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Resid& 
F m c r  - 

2.OE-10 
7.13-10 
3.63-10 
1.6E-10 
5.1E-08 
5.3E-09 
6.4E10 
4.3E-09 
3.3E-09 
2.5E-09 
6.6E-10 
1.9E-09 
9.2E11 
3.6E-09 
7.53-08 
9.9E-08 
3.1E-08 
4.53-08 
5.1E-07 
4.2E-08 
2.1E-08 
5.73-12 
2.73-11 
1.4E09 
1.2E-07 
9.0E-08 
9.8E-13 
5.33-09 
3.13-09 
1.3E-09 
9.6E-07 

Medium Receptor 

0.02% 0.00% 
0.07% 0.00% 
0.03% 0.00% 
0.02% 0.00% 
4.89% 0.06% 
0.51% 0.01% 
0.06% 0.00% 
0.42% 0.01% 
0.32% 0.00% 
0.24% 0.00% 
0.06% 0.00% 
0.18% 0.00% 
0.01% 0.00% 
0.34% 0.00% 
7.18% 0.09% 

9.51% 0.12% 
2.99% 0.04% 
4.36% 0.06% 

49.05% 0.63% 
4.00% 0.05% 
2.03% 0.03% 
0.00% 0.00% 
0.00% 0.00% 
0.14% 0.00% 

11.16% 0.14% 
8.65% 0.11% 
0.00% 0.00% 
0.51% 0.01% 
0.30% 0.00% 
0.12% 0.00% 

92.82% 1.19% 

Risk - Risk - 
Resident 

1.53-11 
5.3E-11 
2.73-11 
1.2811 
3.8E-09 
4.OE-10 
4.73-11 
3.2E-10 
232-10 
1.83-10 

1.4E-10 
6.8E-12 
2.73-10 
5.5E-09 
3.4E-08 
l.lE-08 
1.63-08 

4.9E-11 

1.8E-07 
1.4E-08 
7.3E-09 
2.03-12 
9.4Q-12 
5.OE-10 
4.0E-08 
3.1E-08 
3.43-13 
1.8E-09 
1.m-09 
4.4E-10 
3.3E-07 

Medium Receptor 

0.00% 0.00% 
0.02% 0.00% 
0.01% 0.008 
0.00% 0.00% 
1.11% 0.03% 
0.12% 0.00% 
0.01% 0.00% 
0.09% 0.00% 
0.07% 0.00% 
0.05% 0.00% 
0.01% 0.00% 
0.04% 0.00% 
0.00% 0.00% 
0.08% 0.00% 
1.63% 0.05% 

10.08% 0.30% 
3.17% 0.09% 
4.62% 0.14% 

51.98% 1.53% 
4.24% 0.12% 
2.15% 0.06% 
0.001 0.00% 
0.00% 0.00% 
0.15% 0.00% 

11.83% 0.35% 
9.17% 0.27% 

1.OE-04% 0.00% 
5.4E-0156 0.02% 
3.1E-01% 0.01% 
1.3BO1% 0.00% 

98.37% 2.90% 

Risk - Risk - 

1 . 0 ~ 0 6  100.00% 1.28%1 3.4E-07 100.00% 2.94% 
O.OE+oO 0.00% 0.00%I O.OE+W 0.00% 0.00% 
7.7E-10 

O.OE+OO 
O.OE+oO 
O.OE+OO 
O.OE+OO 

3.33-10 
1.83-08 

O.OE+oO 
O.OE+OO 
O.OE+OO 
2.8E-06 
1.5E-07 
5.4E06 
8.4E-06 

0.01% 
0.00% 
0.00% 
0.00% 
0.00% 
0.001 
0.21% 
0.00% 
0.00% 
0.00% 

33.42% 
1.78% 
64.58% 

100.00% 

0.00% 

3.49% 
0.19% 
6.73% 

10.43% 

5.7E-11 
O.OE+W 
O.OE+ 00 
O.OE+W 
O.OE+W 

2.5E-11 
1.3E-09 

O.OE+W 

O.OE+W 
2.1E-07 
1.1 E08 
4.1E-07 

1 6.3E-07 

o.oe+w 

0.01 % 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.21% 
0.00% 
0.00% 
0.00% 

33.42% 
1.78% 
64.58% 

100.00% 

0.01 % 

1.81% 
0.10% 
3.51% 
5.43% 
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TABLE BJ2-34 
(continued) 

%Total %Total 
Medium Rcccptor 
- Risk @ 
0.02% 0.00% 
0.07% 0.00% 
0.03% 0.00% 

4.90% 0.01% 
0.51% 0.00% 
0.06% 0.00% 
0.42% 0.00% 
0.32% 0.00% 
0.24% 0.00% 
0.06% 0.00% 
0.18% 0.00% 

0.34% 0.00% 
7.18% 0.02% 

3.00% 0.01% 
4.36% 0.01% 

49.05% 0.11% 
4.01% 0.01% 
2.03% 0.00% 

0.00% 0.00% 

0.02% 0.00% 

0.01% 0.00% 

9.51% 0.02% 

0.00% 0.00% 

0.14% 0.00% 
11.15% 0.03% 
8.65% 0.02% 
0.00% 0.00% 
0.51% 0.00% 

0.12% 0.00% 
92.82% 0.21% 

0.30% 0.00% 

On-propCrty 
Resident 

Farmer (CT') 
1.OE-10 
3.8E-10 
1.9E-10 

2.7E-08 
2.8E-09 
3.4E-10 
2.3E-09 
1 . 8 W  
1.3E-09 
3.5E-10 
1.OE-09 

1.9E-09 
4.OE-08 

1.7E-08 
2.4E-08 
2.7E-07 
2.2E-OS 
l.lE-08 

1.4E-11 

8.6B-11 

4.9E-11 

5.3E-08 

3.1E-12 

7.7E-10 
6.2E-08 
4.8E-08 
5.3E-13 
2.8E-09 

6.7E-10 
5.2E-07 

1.6E-09 

On-propcrty 
R e s i d mt 

: m e r  (RhfE) 
1 . 6 W  
5.9E-09 
3.0E-09 
1.3E-09 
4.2E-07 
4.4E-08 
5.3E-09 
3.6E-08 
2.7E-08 
2.0E-08 
5.4E-09 
1.6E-08 
7.6E-10 
3.0E-08 
6.2E-07 
8.2E-07 
2.6EMI 
3.7E-07 
4.2E-06 
3.4E-m 
1.7E-07 
4.7E-11 
2.2E-10 
1.2E-08 
9.6E-07 
7.4B-07 
8.1E-12 
4.4B-08 
2.92-08 
1 .OE-08 
8.0E-06 

Medium 
Homegrown 
Produce 

,@us' 
Affected). . 
P ._. - - .. ,. 
c. 
P' 

- .  

P x ul 
a 
Ly Clo 

Homegrown 
Produce 
(Omdwater  

Affected) 

Parameter 
CS-137 
NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-235 
U-238 

Arscnic 
Beryllium 
Benzo(a)anthracme 

Bcazo(b)fluoranthme 
Benzo(k)fluormthme 
bW-EWh1)-  
Carbazole 
czlrysene 
Dibcnzo(a,h)h)anthracme 
Indcno(l,2,3-cd)pyrcnc 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

Total Radiological Risl 

Benzo(a)py== 

Total chanical Rtsi 
Tota 

CS-137 
NP-237 
PU-238 
PU-239 

RA-228 
RA-226 

SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-235 
U-238 

Total Radiological Rid 

1.46 96 
0.08% 
2.82% 
4.36% 

% Total 
Medium 

Risk 
0.02% 
0.07% 
0.03% 
0.02% 
4.90% 
0.51 % 
0.06% 
0.42% 
0.32% 
0.24% 
0.06% 
0.18% 
0.01% 
0.34% 
7.18% 
9.51% 
3.00% 
4.36% 

49.05% 
4.01% 
2.03% 
0.00% 
0.00% 
0.14% 

11.15% 
8.65% 
0.00% 
0.51% 
0.30% 
0.12% 

92.82% 

- 

O.OE+OO 0.00% 0.00%I O.OE+Cm 0.00% 0.00% 
5.2E-08 0.03% 

O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
4.0E-09 0.00% 
3.3E-08 0.02% 

O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+W 0.00% 

5.5E-OS 33.51% 
2.9E-06 1.79% 
l.lE-04 64.65% 
1.6E-04 100.00% 

% Total 
Rcccptor 

Risk 
0.00% 
0.00% 
0.0096 
0.00% 
0.01 96 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.0096 
0.001 
0.01 96 
0.02% 
0.01 96 
0.01 96 
0.09% 
0.01% 
0.00% 
0.00% 
0.00% 
0.00% 
0.02% 
0.02% 
0.00% 
0.00% 
0.00% 
0.00% 
0.17% 

- 

3.4E-09 0.03% 
O.OE+00 0.00% 
O.OE+00 0.00% 
O.OE+Oo 0.00% 
O.OE+OO 0.00% 

2.6E-10 ' 0.00% 
2.1E-09 0.02% 

O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+W 0.00% 
3.6B-06 33.51% 
1.9E-07 1.79% 
6.9E-06 64.65% 
1.1E-05 100.00% 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
1.15% 
0.06% 
2.22% 
3.43 % - 

h - P I O p C r t y  
Resident 

Child - 
1.2E-10 

2.2E-10 
9.9E-11 
3.1E-08 
3.3Eo9 
3.9E-10 
2.7E-09 
2.0E-09 
1.5E-09 
4.OE-10 
1.2E-09 
5.7E-11 
2.2E-09 
4.6B-08 
2.8E-07 
9.OE-08 
1.3E-07 
1.5E-06 
1.2E-07 
6.1E-08 
1.6E-11 
7.8E-11 
4.2E-09 
3.3B-07 
2.6E-07 
2.8E-12 
1%-OS 

4.4B 10 

8.9E-09 
3.6E-09 
2.8E-06 
2.8E-06 

O.OE+OO 
3.9E-09 

O.OE+OO 
O.OE+Oo 
O.OE+Oo 
O.OE+oO 

3.OE-10 
2.4E-09 

O.OE+Oo 
O.OE+Oo 
O.OE+00 
4.1E-06 
2.2E-07 
7.9E-06 
1.2E-05 

% Total 
Medium 

Risk 
0.00% 
0.02% 
0.01 % 
0.00% 
1.11% 
0.12% 
0.01 % 
0.09% 
0.07% 
0.05% 
0.01 % 
0.04% 
0.00% 
0.08% 
1.63% 

10.08% 
3.18% 
4.62% 

51.98% 
4.25% 
2.15% 
0.00% 
0.00% 
0.15% 

11.81% 
9.17% 
0.00% 
0.54% 
0.31% 
0.13% 

98.37% 
100.00% 

0.00% 
0.03% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.02% 
0.00% 
0.00% 
0.00% 

33.51% 
1.79% 

64.65% 
100.00% 

- 

% Total 
Receptor 

Risk 
0.00% 
0.00% 
0.00% 
0.00% 
0.01 91 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01 5% 

0.06% 
0.02% 
0.03% 
0.33% 
0.03% 
0.01 % 
0.00% 
0.00% 
0.00% 
0.07% 
0.06% 
0.00% 
0.00% 
0.00% 
0.00% 
0.62% 
0.63% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.91% 
0.05% 
1.76% 
2.73% 

- 

C3rcatMiami %Total %Tola 
River User Medium Reccpto 
(Adultl 

NIA 
Risk - - Rik 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA I 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

IreatMiami %Total %Total 
River User Medium Receptor 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
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Medium 
BccfIMilk 

@uSt 
Affected) 

BmfIMiIk 
(Groundwater 

Aff~tcd) 

TABLE B32-34 
(fontinad) 

Parameter 
CS-137 

PU-238 
NP-237 

PU-239 
RA-226 
RA-228 
SR-90 
TC-99 

TH-230 
TH-232 
u-234 
U-235 
U-238 

TH-228 

Totnl Radiological Rid 

Arsenic 
Beryllium 
Bcnzo(a)anthracene 
Bcnzo(a)pymc 
Bcnzo(b)fluoranthenc 
BcnzoQfluormthene 
W - W ~ v D ~  
Cagbazole 
chryscne 
Dibcnzo(a,h)anthracene 
Indtno(1,2,3-cd)pyme 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 

Total Chemical Rlsl 
Toto 

NP-237 
SR-90 
TC-99 
u-234 
U-235 
U-238 

Total Radiological Rk)  

%Total WTotalIOff-Property %Total %Total 
Expanded Medium Rcccptor 
hJpasser M 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Resident 
Farmer - 

7.4E-10 
4.1E-12 
2.6E-14 
1.2E-14 
8.3E-09 

' 8.4E-10 
2.6E-10 
1.2E-08 
6.3E-12 
5.1E-12 
1.4E-12 
4.OE-10 

7.4E-10 
2.3E-08 

1.8E-08 

5.OE-08 
1.3E-06 
4.3E-07 
4.3E-07 
3.OE-13 
5.OE-11 
1.6E-09 
3.OE-07 
1.1E-os 
1.2E-16 
2.6E-08 

1.9E-11 

2.5E-09 

1.8E-08 
1.4E-05 

Medium Receptor 
Risk @ 

0.01% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.06% 0.01% 
0.01% 0.00% 
0.00% 0.00% 
0.08% 0.01% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.01% 0.00% 
0.17% 0.03% 

- 

0.13% 0.02% 
0.02% 0.00% 
0.36% 0.06% 
9,67% 1.67% 
3.06% 0.53% 
3.10% 0.53% 
0.00% 0.00% 
0.001 0.00% 
0.01% 0.00% 
2.14% 0.37% 

81.05% 13.99% 
0.00% 0.00% 
0.18% 0.03% 
0.13% 0.02% 

99.83% 17.23% 
1.4E-05 100.00% 17.2691 
2.9312 0.00% 0.0091 
7.2E-11 0.01% 0.0091 
2.5E-08 2.47% 0.0391 
3.3E-07 32.66% 0.4191 
1.8E-08 1.74% 0.0291 

NIA 6.3E-07 63.12% 0.7891 
1.OE-06 100.00% 1.2491 

Iff-Rop~Ity %Totat % T d  
Resident 

Child - 
9.4E-11 
3.1E-13 
2.7E-15 
1.2E-15 
1.4E-09 
1.5E-10 

1.9E-09 
9.8E-13 
8.OE-13 

7.2E-11 

4.8E-11 

2.1E-13 

333-12 
1.4E-10 
3.9E-09 

4.1E-09 
3.9E-10 
2.9108 
7.8E-07 
2.5E-07 
2.5E-07 

2.9E-11 
9.2E-10 
1.7E-07 

1.7E-13 

6.5E-06 
7.2E-17 
1.5E-08 
1 .OE-08 
8.OE-06 

M d m  Rcccptor 
Risk - Risk - 

0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.02% 0.01% 
0.00% 0.00% 
0.00% 0.00% 
0.mw 0.02% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.05% 0.03% 

0.05% 0.04% 
0.00% 0.00% 
0.36% 0.25% 
9.69% 6.70% 
3.07% 2.12% 
3.10% 2.15% 
0.00% 0.00% 
0.00% 0.00% 
0.01% 0.01% 
2.14% 1.48% 

81.21% 56.1791 
0.00% 0.00% 
0.18% 0.13% 
0.13% 0.09% 

99.95% 69.13% 
8.OE-06 100.00% 69.17% 
1.9E-13 0.00% 0.00% 
1.3E-11 0.01% 0.00% 

6.0E-08 32.73% 0.52% 
3.2E-09 1.75% 0.03% 
1.2E-07 63.25% 1.00% 
1.8E47 100.00% 1.58% 

4.1E-09 2.26% 0.04% 

[ALL MEDlA 2.23-04 8.1E-05 1.2E-05 1 
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TABLE B.3.2-34 
(continued) 

%Total %Total 
Medium Receptor 
- Rink % 
0.01% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.05% 0.00% 
0.01% 0.00% 
0.00% 0.00% 
0.08% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.01% 0.00% 
0.16% 0.00% 

Parameter 
CS-137 
NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 

TH-232 
U-234 
u-235 
U-238 

TH-230 

Tan1 Radiological Rfsk  

On-proP~rty 
Residcnt 

Fmer(CI2  
3.8E-10 
2.3E-12 
1.4E-14 
6.1E-15 
3.4E-09 
4.0E-10 
1.2E-10 
5.7E-09 
3.1E-12 
2.92-12 
6.7E-13 
1.9E-10 
9.1E-12 
3.5E-10 
1.E-08 

%Total 
Receptor 
- 
0.00% 
0.00% 

0.00% 
0.00% 
0.00% 
0.00% 

0.00% 
0.00% 

0.00% 

0.00% 

0.00% 

0.00% 
0.00% 
0.00% 
0.00% 

~ - p r o l K t t y  
Residcnt 

:mer  (RME) 
6.4E-09 
3.6E-11 
2.2E-13 
1.OE-13 
6.0E-08 
7.3E-09 
2.2B-09 
1 .OE-07 
5.4E-11 
4.4E-11 
1.2E-11 
3.4E-09 
1.7E-10 
6.4E-09 
1.9E-07 

On-PrOp~rty %Total %Total GmtMiami %Total %T& 
Resident Medium Receptor Riveruser Medium Recepto 

R i s k w & m ( A d u l t ) m m  
8.2E-10 0.00% 0.00% NIA 
2.7E-12 0.00% 0.00% NIA 
2.3E-14 0.00% 0.00% NIA 
1.OE-14 0.00% 0.00% NIA 
l.lE-08 0.02% 0.00% NIA 
1.3E-09 0.00% 0.00% NIA 

1.7E-08 0.02% 0.00% NIA 
8.5E-12 0.00% 0.00% NIA 

1.9E-12 0.00% 0.00% NIA 

4.2E-10 0.00% 0.00% NIA 

6.9E-12 0.00% 0.00% NIA 

6.2E-10 0.00% 0.00% NIA 
3.OE-11 0.00% 0.00% NIA 
1.2E-09 0.00% 0.00% NIA 
3.2EO8 0.05% 0.01% 

w 

, 
I 

* : ~ f l M i k  
Oroundwatcr a Affected) c3 

d u  

1.5E-07 
2.2E-08 
4.3E-07 
1.2E-05 
3.7E-06 
3.7B-06 
2.6B-12 
4.3E-10 
1.4E-08 
2.6E-06 
9.8E-05 
1.1E-15 
2.2E-07 
1.6E-07 
1.2E-04 

A r b c  
Beryllium 
Bcnzo(a )mhme 

BcnzoOpy== 
Bcnzo(b)fluoranthcnc 
Baw(h)fluoranthcne 
W - W k v b *  
carbazole 

Dibenzo(a,h)autluaccne 
Indcno(l,2,3-cd)pymc 
Mcthylcnc chloride 
Aroclor 1254 
Aroclor 1260 

Tan1 Clwmical Risk 
Tan1 

NP-237 
SR-90 
TC-99 
U-234 
U-235 
U-238 

T a l  Radiological Risk 

0.13% 
0.02% 
0.36% 
9.67% 
3.06% 
3.10% 
0.00% 
0.00% 
0.01% 
2.14% 

81.04% 
0.00% 
0.18% 
0.13% 

99.84% 

0.00% 
0.00% 
0.01 % 
0.31 % 
0.10% 
0.10% 
0.00% 
0.00% 
0.00% 
0.07% 
2.60% 
0.00% 
0.01 % 
0.00% 
3.20% 

1.0EO8 
1 5E-09 
2.6B-08 
7.OE-07 
2.2E-07 
2.2E-07 
1.6E-13 
2.6E-11 
8.3E-10 
1.5E-07 
5.9E-06 
6SE-17 
1.3E-08 
9.4E-09 
7.2E-06 

% Total 
Medium 
Risk 
0.01 % 
0.00% 
0.00% 
0.00% 
0.05% 
0.01 % 
0.00% 
0.08% 
0.00% 
0.00% 
0.001 
0.00% 
0.001 
0.00% 
0.15% 

- 

0.14% 
0.02% 
0.36% 
9.67% 
3.06% 
3.10% 
0.00% 
0.00% 
0.01 % 
2.14% 

81.04% 
0.001 
0.18% 
0.13% 

99.85% 

0.00% 
0.00% 
0.01 % 
0.23 % 
0.07% 
0.07% 
0.00% 
0.00% 
0.00% 
0.05% 
1.89% 
0.00% 
0.00% 
0.00% 
2.33% 

3.6E-08 
3.4Eo9 
2.5E-07 
6.7E-06 
2.lE-06 
2.2E-06 
1.5E-12 
2.5E-10 
7.9E-09 
1.5E-06 
S.6E-05 
6.2E-16 
1.3E-07 
9.OE-08 
6.9E-05 

0.05% 
0.00% 
0.36% 
9.69% 
3.07% 
3.11% 
0.00% 
0.00% 
0.01 % 
2.14% 

81.20% 
0.00% 
0.18% 
0.13% 

99.95% 

0.01% 
0.00% 
0.06% 
1.50% 
0.47% 
0.48% 
0.00% 
0.00% 
0.00% 
0.33% 

12.54% 
0.00% 
0.03% 
0.02% 

15.43% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA I 

1.2B-04 100.00% 3.20961 7.2E-06 100.00% 2.34961 6.9E-05 100.00% 15.44961 
1.7E-10 0.00% 0.00%1 1.E-11 0.00% 0.00WI 1.3E-11 0.00% 0.00WI NIA 
8.7E-10 4.5E-0396 0.00% 
4.6E-08 0.24% 0.00% 

3.4E-07 1.78% 0.01% 
1.2E-05 64.52% 0.33% 

6.4E-06 33.45% 0.17% ! 1.9E-05 100.00% 0.51% 

4.7E-11 4.5E-03% 0.00% 
2.6E-09 0.25% 0.00% 
3.5E-07 33.45% 0.11% 
1.9E-08 1.78% 0.01% 
6.8E-07 64.52% 0.22% 
l.lE-06 100.00% 0.34% 

1.6E-10 4.7B-03% 0.00% 
7.6E-09 0.22% 0.00% 
1.2E-06 33.45% 0.26% 
6.2E-08 1.78% 0.01% 
2.3E-06 64.54% 0.50% 

NIA 
NIA 
NIA 
NIA 
NIA 

hatMiami %Total %Total 
River User Medium Receptoi 

( Y o u t h ) R & M  
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

MEDM 3.8E-03 3.1Fro4 4 . m  l.lE-04 63E-05 I 
NIA siguifica tbat cqmum of tbc n a p  to h indicated medium is nd applicable. 
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TABLE B.3.235' 
FUTURELANDUSE 

SOUTH FIELD 

A m )  I Total 
1.r-L MEDIA 

cw - 

I 1.5E-02 100.00% 1.33%) 1.5E-01 100.00% 5.559 
3.8E-01 l.lE+Oo 2.7E+Oo 

- Risk 
0.99% 
2.03% 
0.75% 

21.52% 
0.00% 
0.00% 
0.00% 
0.70% 
0.07% 

I Total 
~roundwata Ithimiurn 

Risk - Fmma - 
O.OE+W 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+00 0.00% 

2.9B13 100.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 

Medium 
soil 

sedimt 

Pruametcr 
Arsenic 
Beryllium 
auomium 
U-TOTAL 
bis@-EthybCxyl) phthelstc 
DibenzohPan 
Methylene &ode 
Dieldrin 
l3rinkctone 

ArscniC 
Beryllium 
Quomiurn 
Msns- 
Thallium 
U-TOTAL 
bis@-Ethylhexyl) phtheletc 
Dieldrin 

Total 

Rcapt4h 
Risk - 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.0091 

1.OE-01 100.00% 26.07% 
2.0EU2 13.19% 5.33% 
2.1E-02 13.37% 5.41% 
2.1E-03 1.38% 0.56% 
4.8E-02 31.16% 12.61% 
1.8Mn 11.44% 4.63% 
4.6MIL 29.46% 11.92% 
1.0E-06 0.00% 0.00% 

N I A  
NIA 
NIA 
N I A  
N I A  
N I A  

2.9E-13 100.00% 0.00%I 2.8813 100.00% 0.001 
NIA I N I A  

Sorfaoc 
Wata 

Homegrown 
Produa 

(Dunt 
Aflksd) 

Homegrown 
produa 

B e e f r n  
(HzoAflksd) 

(Dust 
Aflksd) 

Beef/Milk 
(Grouadwater 

Resilent Medium Reapfa 
Risk - Risk - Child 

O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 
O.OE+W 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 
2.8E-13 100.00% 0.00% 

O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 

- 

Molybdenum 
U-Total 

Arsenic 
Beryllium 
Ckomium 
U-TOTAL 
bis@-Ethylhexyl)pathslate 
Dieldrin 

w i c  
Beryllium 
auomium 
U-TOTAL 

Total 

Total 

bis(2-Ethylllexyl)plltwstc 
Methylene dlloride 
Dieldrin 

MolyLdenum 
Total 

U-TOTAL 

Arsenic 
Beryllium 
Chromium 

Total 

U-TOTAL 
bis@-E&ylhexyI)stc 
McrbyleDc chloride 

Total 
Molybdenum 
U-TOTAL 

NIA 
N I A  
N I A  
NIA 
NIA 
N I A  

100.00% 33.48% 

100.00% 33.48% 

3.9E-08 0.00% 0.0091 
1.3E-06 0.00% 0.001 

Z.OE+OO 100.00% 74.90% 
2.0€+00 100.00% 74.90% 
N I A  

N I A  
NIA 
N I A  
N I A  
NIA 
N I A  

1.9E-04 
1.4E-06 
2.1M.5 
7.6E-05 
2.0E-08 
2.2M9 
1.6E-06 

1.3M1 

NIA 
NIA 
NIA 
N I A  
NIA 
NIA 
NtA 

65.28% 0.02% 
0.508 0.00% 
7.42% 0.00% 

26.25% 0.01% 
0.01% 0.00% 
0.00% 0.00% 
0.54% 0.00% 

NIA 
NIA 
NIA 
NIA 
N I A  
NIA 

7.6504 65.28% 0.0391 
5.9E-06 0.5096 0.0091 
8.7E-05 7.42% 0.0091 
3.1E44 26.25% 0.0151 
8.3E-08 0.01% 0.0091 
8.7E-09 0.00% 0.0091 
6.4E-06 0.54% 0.0091 

NIA 
NIA 

2.9E-04 100.00% 0.03% 1.2E-03 100.00% 0.0491 
9.4E-08 0.00% 0.00% 3.8E-07 0.00% 0.0091 
1.3E-01 100.00% 11.40% 5.2E-01 100.00% 19.4991 

NIA 
NIA 
NtA 
NIA 
N I A  
NIA 

NIA 
NIA 

1.3E-01 100.00% 11.40% 5.2E-01 100.00% 19.4991 
3.3M5 48.46% 0.00% 9.2E-05 24.56% 0.0091 
1.2E-07 0.17% 0.00% 2.1E-07 0.06% 0.0091 
2.0E-05 28.55% 0.00% 1.3E-04 33.65% 0.004 
1.6E-05 22.82% 0.00% 1.6E-04 41.73% 0.019 
l.lE-09 0.00% 0.00% 7.2E-09 0.00% 0.009 

6.9E-05 100.00% 0.01% 3.7E-04 100.00% 0.014 
4.8E-08 0.00% 0.00% 2.9E-07 0.00% 0.009 
1.5E-02 100.00% 1.33% 1.5E-01 100.00% 5.559 

2.7E-13 0.00% 0.00% 1.8E-12 0.00% 0.004 

0 n - w  

FarWr(RME) 
Rcsidmt 

6.2E-02 
1.5E-02 
1.2E-02 
1.8E-01 
1.5E-05 
8.0E-05 
2.8E-06 
5.6E-03 
5.6E-04 
2.7E-01 

N I A  
NIA 
N I A  
NIA 
NIA 
N I A  
NIA 

% of Tot& 
Medium 
Risk 
22.48% 
5.57% 
4.27% 

65.40% 
0.01% 
0.03% 
0.00% 
2.03% 
0.21% 

100.00% 

- 

96 of Total 
Rcapor 
Risk - 

0.28% 
0.07% 
0.05% 
0.80% 
0.00% 
0.00% 
0.00% 
O.oZ% 
0.00% 
1.23% 

3.6E-02 0.19% 0.16% 
3.E- 0.16% 0.14% 

1.9E+01 99.65% 85.89% 
1.9E+01 100.00% 86.1991 

N I A  
NIA 
NIA 
NIA 
NIA 
NIA 
N I A  

1.6E-03 65.10% 0.0191 
1.2E-05 0.50% 0.0091 
1.8E-04 7.39% 0.0091 

I 6.3E-04 26.25% 0.001 
l.7E-07 0.01% 0.001 
1.8E-08 0.00% 0.0091 
1.3E-05 0.55% 0.0091 
2.4E-03 100.00% 0.0191 
5.0E-03 0.20% 0.0291 

2.5€+00 99.80% 11.2391 
2.5€+00 100.00% 11.25% 

2.9E-04 48.46% 0.00% 
1.OE46 0.17% 0.00% 
1.7E-04 28.53% 0.00% 
1.4E-04 22.84% 0.00% 
9.3E-09 0.00% 0.00% 

6.0E-04 100.00% 0.00% 
2.6E-03 0.86% 0.01% 
2.9E-01 99.14% 1.31% 
3.0E-01 100.00% 1.32% 

2.4E-12 0.00% 0.00% 

2.2E+O1 



TABLE B.3.235 
(continual) 

IGrratMinmi %Total %Total 
' Riveruser Medium Rccepta 

cyouth) Hazard Hazard 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1.8E-03 7.02% 2.919 
2.0E-03 7.84% 3.244 
8.2- 3.18% 1.329 

soil 

Grooodwata 

Surfsce 
Wata 

Homcgrmvn 
Roduoc 

(Dust 
m) 

Rnamcta 
ArseoiC 
Beryllium 
atromium 
U-TOTAL 
bi@-EtbylheXyl) phthalate 
Diknwfium 

Dieldrin 
E u i l i n ~  

Methylene chloridc 

Beryllium 
atromium 
Msng- 
Thallium 
U-TOTAL 
bis@Ethyhxyl) phthdatc 
Dieldrin 

(sdmium 
MdyMcoum 
U-Total 

ArscniC 
Beryllium 
Chromiom 

TorCrl 

Total 

U-TOTAL 
bis(2-uaybexyl)pathalstc 
Dieldrin 

Arseoic 
Beayllium 
atromium 

bw-E&ylhexyl)phthalatc 
Methylene chloride 
Diddrin 

Total 

U-TOTAL 

I Total 
.sedinmt IArSeniC 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

2.0E-02 0.19% 0.16% 
1.7E-02 0.16% 0.14% 

l.lE+Ol 99.66% 87.17% 
l.lE+Ol 100.00% 87.47% 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

8.1E-02 0.19% 0.14% 
7.2E-02 0.17% 0.13% 

4.3€+01 99.65% 75.41% 
4.3E+01 100.00% 75.68% 
NIA 

Homcgrmvn 
Rodua 

Total 
Molybdenum 
U-TOTAL 

+ (Groundwsrer U-TOTAL 

NIA 
NIA 

NIA 
NIA 

- NIA 
NIA 
NIA 

On-Ropaty 

m!E&r l  
Reaidcat 

3.3E-02 
LOEM 
7.0E-03 
1.2W)l 
8.5E-06 
4.3345 
1.9JZ-06 
3.7E-03 
3.8E-04 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

% of Total 
Medium 
Risk - 
19.10% 
5.98% 
4.01% 

68.51% 
0.00% 
0.02% 
0.00% 
2.15% 
0.22% 

1.3E+00 99.80% 10.10% 
1.3E+00 100.00% 10.12% 
1.5- 51.67% 0.008 
5.3E-07 0.18% 0.00% 

% of Total 

0.27% 
0.08% 
0.06% 
0.95% 

0.00% 
0.00% 
0.03% 

l.OE+Ol 99.80% 17.82% 
l.OE+Ol 100.00% 17.85% 
7.9E-04 24.56% 0.00% 
1.8E-06 0.06% 0.00% 

1.7E-01 100.00% 1.39% 
NIA 

@ust 
Affaned) 

Chn-R~pty %ofTotal 96ofTotal 
Resideat Medium Reaptor 

Risk Risk - - CMd - 
3.1E-01 40.47% 0.55% 
2.7E-02 3.43% 0.05% 
4.3E-02 5.62% 0.08% 
3.8E-01 48.89% 0.66% 
7.3E-05 0.01% 0.00% 
4.2- 0.05% 0.00% 
5.2E-06 0.008 0.00% 
1.1E-02 1.39% 0.02% 
l.lE-03 0.14% 0.00% 
7.7E-01 100.00% 1.35% 

NIA 

Beryllium 
atromium 
U-TOTAL 
bis(2-Uaylhe~l)phthalatc 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

7.8E-04 65.30% 0.01% 

8.9E-05 7.39% 
3.1E-04 26.25% 0.00% 
8.5E-08 0.01% 0.00% 
8.9E-09 0.00% 
6.5E-06 0.55% 0.00% 

NIA 
6.3E-03 65.30% 0.01% 
4.9E-05 0.50% 0.00% 
7.1E-04 7.39% 0.00% 
2.5E-03 26.25% 0.00% 
6.8E-07 0.01% 0.008 
7.2E-08 0.00% 0.008 
5.3E-05 0.55% 0.00% 

1.2E-03 100.00% 0.01%1 9.7E-03 100.00% 0.02% 
2.53-03 0.20% 0.02%I 2.0E-02 0.20% 0.04% 

8.0E-05 27.85% 0.00% l.lE-03 33.62% I 0.00% 
5.8E-05 20.29% 0.00%1 1.3E-03 41.76% 0.00% 
4.3M9 0.00% 0.00% 6.2E-08 0.00% 0.00% 
l.lE-12 0.00% 0.00% 1.6E-11 0.00% 0.00% 
2.9E-04 100.00% 0.00% 3.2E-03 100.00% 0.01% 
1.2E-03 0.95% 0.01% 1.6E-02 0.54% 0.03% 
1.3E-01 99.05% 1.00% 2.9E+00 99.46% 5.07% 

-Miami %Total %Total 
Riveruser Medium Rcaptor 
(Adolt) Hazard Hazard 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1.2E-03 5.54% 2.69% 
1.7E-03 8.01% 3.89% 
6.6E-04 3.13% 1.528 

1.7E-02 80.49% 39.0881 2.1E-02 79.20% 32.789 
4.2E-07 0.00% 0.00% 5.8M7 0.00% 0.009 
6.0E-04 2.82% 1.37% 
2 . 1 m  100.00% 48.55% 

NIA 
NIA 
NIA 

6.2E-07 0.00% 0.008 
2.5E-06 0.01% 0.01% 
7.4E-05 0.33% 0.17% 
1.6E-03 6.98% 3.59% 
2.2E-03 9.65% 4.97% 
1.9E-02 83.02% 42.72% 
2.3E-02 100.00% 51.45% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

7.2E-04 2.76% 1.149 
2.6E-02 100.00% 41.399 
NIA 
NIA 
NIA 

1.0E-06 0.00% 0.009 
3.7E-06 0.01% 0.019 
1.2E-04 0.33% 0.199 
2.6E-03 6.98% 4.099 
3.5E-03 9.65% 5.669 
3.0E-02 83.03% 48.669 
3.7E-02 100.00% 58.619 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA NIA 
NIA NIA 

I 
4.4E-02 
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percent of total risk to this receptor, respectively. Total hazard for the adult receptor was 

less than 1.0. 

Total estimated risk to the Great Miami River youth user was 6.3 x lo-' also due mostly to 

benzo(a)pyrene in surface water which accounted for 41 percent of total risk to this receptor. 

Beryllium contributed another 12 percent to total risk to this receptor. Total HI for this receptor was 

less than 1.0. - 

B.3.3 INACTIVE FLYASH PILE 

B.3.3.1 ExDosure Point Concentrations 

Table B.3.3-1 summarizes the exposure scenarios evaluated to assess risk associated with the Inactive 

Flyash Pile. It also summarizes derivation of exposure concentrations specific to this subunit. With 

the exception of groundwater and air exposures, all exposure point concentrations were derived from 

analytical data on samples collected within the boundaries of the Inactive Flyash Pile. 

For groundwater exposures, data from the Inactive Flyash Pile and the South Field were combined to 

develop source terms for estimating future groundwater concentrations as described in Section 5.0 of 

this RI report. Exposure point concentrations related to air dispersion modeling are also described in 

Section 5.0. 

B.3.3.2 Constituents of Potential Concern 

The CPCs identified for surface soil, subsurface soil, surface water, and sediment in the Inactive 

Flyash Pile are summarized in Tables 3.3-2(a), (b), (c), and (d), respectively (Attachment 111) along 

with relevant information regarding frequencies of detection, data distribution, 95 percent UCLs, etc. 

Table B.3.3-3 summarized CPCs for the Inactive Flyash Pile by medium. 

B.3.3.3 Risk Characterization for Current Land Use 

The scenarios characterized for the Inactive Flyash Pile assuming continued DOE ownership are a 

trespassing youth; an off-property farmer and resident child using food products from livestock 

grazing off-property and produce grown off-property; a user of meat and milk products from 

livestock grazing on-property; and a groundskeeper exposed to on-site contaminant concentrations. 

\ +.i: 
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Route of Exposure 

incidental ingestion 
dermal contact 
external radiation 

Exposure Point Concentration 

surface soil within subunit 

inhalation of particulates, 
radionuclides, volatiles, and 
gases 

incidental ingestion 
dermal contact 

~ 

maximum estimated on-site current concentrations 
derived from airborne soil air modeliig results 

surface water within subunit 

TABLE B.3.3-1 

INACTIVE FLYASH PILE 
EXPOSURE POINT CONCENTRATIONS 

FOR SCENARIOS EVALUATED 

Current Land Use Receptor Direct Contact Medium 

Current Access 
Controls (current use of 
FEMP continues, DOE 
ownership) 

Trespassing Youth soil 

air 

surface water 

sediment incidental ingestion 
dermal contact 
external radiation 

~~ ~ 

sediment within subunit 

Off-Property Resident 
Farmer (adult and 
child), livestock 
grazing off-property 

air. 
' -; 

inhalation of particulates, 
volatiles, and gases 

ingestion of fruits and vegetables 

maximum estimated off-site current concentrations 
derived from airborne soil air modeling 
concentrations 

plants (homegrown 
produce) 

maximum estimated off-site current concentrations 
derived from deposited airborne soil air modeling 
results 

~~ 

ingestion of milk and beef maximum estimated off-site current concentrations 
derived from deposited airborne soil air modeling 
results 

livestock (grazing off- 
property) 

air Groundskeeper maximum estimated on-site current concentration 
derived from air modeline 

inhalation of particulates, 
volatiles, and gases 

ingestion 
dermal contact 
external radiation 

soil surface soil or material withii subunit 

User of MiWMeat 
Products 

livestock (grazing on- 
property) 

ingestion of milk and beef maximum estimated on-site current concentrations 
derived from deposited IFP surface soil air modeling 
results 
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inhalation of particulates, 
radionculides, volatiles, and 
eases 

maximum estimated on-site airborne soil modeling 
results 

ingestion of fruits and vegetables maximum estimated on-site future concentrations 
derived from deposited airborne soil air modeling and 
groundwater modeling results 

TABLE B.3.3-1 
(Continued) 

Route of Exposure 1 Exposure Point Concentration Future Land Use Direct Contact Medium 

air 

Receptor 

'uture Off-Property 
lanner (adult and child) 
ivestock grazing off- 
roperty, groundwater 
Pff-property 

maximum estimated off-site future concentrations I derived from airborne soil air modeling results 
inhalation of particulates, 
volatiles, and gases 

'ederal Ownership 
Includes exposure 
outes that require 
evelopment time) ~ 

~ 

ingestion plants (homegrown 
produce) 

maximum estimated off-site future concentrations 
derived from deposited airborne soil air modeling and 
groundwater modeling results 

ingestion of milk and beef maximum estimated off-site future concentrations 
derived from deposited airborne soil air modeling and 
groundwater modeling results 

livestock (grazing at 
property boundary) 

modeled groundwater concentrations off-site at time 
when concentration is greatest (SF and IFP combined) 

ingestion 
dermal contact 
inhalation 

groundwater 

air Zxpanded Trespasser 
adult and child) 

. surface water within subunit I incidental ingestion 
dermal contact 

surface water 

sediment within subunit ingestion 
dermal contact 
external radiation 

sediment 

soil surface soil within subunit ingestion 
dermal contact 
external radiation 
inhalation of particulates, 
volatiles, gases, and indoor 
radon 

~~ 

Future On-Property 
Resident Farmer (adult 
ind child), livestock 
grazing on-property , 
groundwater on propert: 
:will be South Field 
resident farmer, 
livestock grazing on- 
property, groundwater 
mderlying South Field; 
residence on Inactive 
Plyash Pile is highly 
unlikely), RME and CT 
xtimates 

air maximum estimated on-site future concentrations from 
airborne soil modeling results; indoor radon quantitatec 
under South Field scenario 

Without Federal 
lwnership (includes 
:xposure routes that 
equire development 
ime) 

plants (homegrown 
produce) 

ingestion of milk and beef livestock (grazing on 
property 1 

maximum estimated on-site future concentrations 
derived from deposited airborne soil air modeling and 
groundwater modeling results 

modeled groundwater concentrations underlying South 
Field at time when concentration is greatest (AFP. SF, 
and IFP combined) 

groundwater incidental ingestion 
dermal contact 
inhalation 
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TABLE B.3.3-1 
(Continued) 

- 
Without Federal 
Ownership (includes 
exposure routes that 
require development 
time) (Continued) 

Resident Farmer (adult 
and child), livestock 
grazing on-property, 
groundwater on property 
(will be South Field 
resident farmer, 
livestock grazing on- 
property, groundwater 
underlying South Field; 
residence on Inactive 
Flyash Pile is highly 
unliiely), RME and CT 
estimates (Continued) 

11 Future Land Use 

dermal contact 
external radiation 

Receptor I Direct Contact Medium 

Future Homebuilder (per 
Operable Unit 1) 

Future Perched 
Groundwater User (Solid 
Waste Landfill and Lime 
Sludge Ponds only) 

waste . 
materiallsubsurface soil 

air 

perched groundwater 
directly underlying 
subunit 

inhalation of particulates, 
volatiles, and gases 
ingestion, dermal contact, 
inhalation of volatiles released 
during household use 

Great Miami River User I surface water 

not quantified; no building on IFP anticipated 

not quantified; no useable perched groundwater at IFP 

sediment ingestion 
dermal contact 
external radiation 

I fish 

estimated concentrations in Great Miami River 

Route of Exposure I Exposure Point Concentration 

not quantified; no building on IFP anticipated 

ingestion 
dermal contact 

estimated concentrat\on in Great Miami River I 

ingestion I estimated fish concentrations in Great Miami River 
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SEDIMENT 

TABLE B 3 3 - 3  

Arsenic 

Cadmium 
Chromium 

Lead 

Beryllium 

-- 

-- 
-- 
-- 

I -- 
-- 

, U-TOTAL 

~ 

-- 
-- 
-- 
- 

Carbazole 
Dibenzo(a,h)anthracene 
Dibenzofuran 

I 

-- 
-- 

CONSIlTUENTS OF POTENTIAL CONCERN 
FOR TBE INACTIVE FLYASH PILE 

Chemical Constitu 
Arsenic 

-- 
-- 

Chromium 
Cobalt 
Lend 
Manganese -- 

-- 
I 

Thallium 
U-TOTAL - 

_- 
Benzo(a)pyrene 
bis(2-Ethylhexy1)phthalate 

_- 
-- 
-- 
- 
-- 

CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 -- 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 

-- 
NP-237 
PU-238 
pu-239n40 
RA-226 
RA-228 
SR-90 -- 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 

- = not a CPC in this medium 

B-3-74 

SURFACE WATER I GROUNDWATER 
I 

-- 
NP-237 
PU-238 
PU-239R40 
RA-226 

-- 
-- 
-- 
-- 

IM-230 

u-234 
U-2351236 
U-238 

-- 
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B.3.3.3.1 Trespassing Youth 

Risk was characterized for a trespassing youth contacting CPCs via ingestion of and dermal contact 

with surface soil within the subunit; external radiation resulting from exposure to surface soil within 

the subunit; inhalation of particulates; and ingestion &d dermal contact with surface water and 

sediment within the subunit. Exposure point concentrations for soil, surface water, and sediment 

were based on analytical data, while inhaled particulate concentrations were based on air modeling 

results as described in the Section B.2.0, Appendix A, and Section 5.0 of this RI report. 

Risks and hazards calculated for the trespassing youth exposed to contaminants in soil on the Inactive 

Flyash Pile are presented in Table B.3.3-4 (Attachment 111). The total risk due to exposure to all 

CPCs in soil was 3.1 x This was primarily due to dermal contact with beryllium which was 

associated with a risk of 2.3 x 

did not exceed the 

carbazole, and dibenzo(a,h)anthracene combined was 1.2 x 

While risk associated with the ingestion of any one CPC in soil 

risk level, the total risk calculated for ingestion of arsenic, beryllium, 

Risks and hazards calculated for the trespassing youth exposed to contaminants in sediment are 

presented in Table B.3.3-5(a) (Attachment 111). Total risk of 1.7 x 
radiation from radium-228 and thorium-228 and ingestion of arsenic. The risks and hazards 

calculated for the trespassing youth exposed to contaminants in surface water are presented in Table 

B.3.3-5(b) (Attachment 111). All risks were below 1.0 x 

trespassing youth to CPCs in soil, sediment, or surface water did not exceed 1 .O. 

was due to estimated external 

Total HIS calculated for exposure of a 

B.3.3.3.2 Current Off-ProDertv Farmers 

Risk was characterized for the off-property farmer and resident child contacting CPCs via inhalation 

of airborne particulates and ingestion of airborne particulates deposited on homegrown produce or in 

milk or beef from livestock grazing on particulates deposited on off-site vegetation. For these routes 

of exposure, the exposure point concentrations were derived from air modeling results as described in 

Section B.2.0, Methodology, and Appendix A, and Section 5.0 of the RI report. 

The risks and hazards calculated for the current off-property farmer and resident child exposed to 

CPCs in soil are presented in Tables B.3.3-6(a) and B.3.3-6(b), respectively (Attachment 111). The 

total risk associated with inhalation of all CPCs in airborne soil particulates was 6.9 x lo-' and 2.8&x 
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respectively. Total HIS calculated for CPCs in soil were below 1.0 for both the farmer and 

resident child. 

Risks and hazards calculated for the off-property farmer and resident child exposed to CPCs in beef 

and milk are given in Tables B.3.3-7(a) and B.3.3-7(b), respectively (Attachment 111). The total risk 

for all CPCs consumed in beef and milk was 2.4 x lo-' and 5.4 x 10" for the farmer and child, 

respectively. The total HI for all CPCs consumed in beef and milk was well below 1.0 for both the 

farmer and child. 

Risks and hazards calculated for the off-property farmer and resident child exposed to CPCs in 

homegrown produce are given in Tables B.3.3-8(a) and B.3.3-8(b), respectively (Attachment 111). 

Total risk for all CPCs consumed in homegrown produce was 1.5 x lo-' and 4.9 x lo-' for both the 

farmer and child, respectively. The total HI for all CPCs consumed in homegrown produce was well 

below 1.0 for both the farmer and the child. 

. B.3.3.3.3 Current User of Milk/Meat Products 

Risk was characterized for a current user of milk and meat products from livestock potentially grazing 

within the Active Flyash Pile, South Field, and Inactive Flyash Pile Boundaries. Exposure point 

concentrations in meat and milk were derived from the maximum on-site current deposition rates of 

airborne Inactive Flyash Pile surface soil. 

Risk and hazard to the current user of meat and milk products is given in Table B.3.3-9 (Attachment 

111). Total risk did not exceed 1 x and the total HI was well below 1.0. 

B.3.3.3.4 Current Groundskeeper 

Risks and hazards associated with the current groundskeeper are given in Table B.3.3-10 (Attachment 

111). Total carcinogenic risk is 5.0 x 

dermal contact with beryllium. Total hazard waS less than 1.0. 

due mostly to thorium-228 from external radiation and 

B.3.3.4 Risk Characterization for Future Land Use 

The future scenarios characterized for the Inactive Flyash Pile assuming continued federal ownership, 

include off-property farmer and resident child and an expanded trespasser. Future scenarios 

characterized for the Inactive Flyash Pile, assuming private ownership, include an on-property farmer 
t) 
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and resident child living on and farming in the South Field. Risks for a future home builder were not 

evaluated because no building on the Inactive Flyash Pile is anticipated. Risks for a future perched 

groundwater user were also not evaluated because there is no usable perched groundwater at the 

Inactive Flyash Pile. Recreational user of the Great Miami River were evaluated for federal and 

private ownerships. 

B.3.3.4.1 Future Off-ProDertv Farmers - 

The off-property farmer and resident child were presumed to contact CPCs in air via inhalation of 

airborne particulates; by consumption of homegrown produce irrigated with contaminated water and 

on which airborne soil was deposited; by ingestion of milk and beef from cattle grazing on vegetation 

on which airborne soil was deposited and that consumed contaminated groundwater; and by ingestion, 

dermal contact, and inhalation of contaminated groundwater. All of the exposure point concentrations 

for this scenario were derived from air and groundwater modeling results as described in Section 

B.2.0, Methodology, and in Section 5.0, and Appendix A of this RI report. 

Risks and hazards calculated for the future off-property farmer and resident child exposed to CPCs in 

airborne Inactive Flyash Pile soil are presented in Tables B.3.3-1 l(a) and B.3.3-1 l(b), respectively 

(Attachment 111). Total risk associated with inhalation of all CPCs in airborne Inactive Flyash Pile 

soil particulates was 6.9 x lo-' and 2.8 x 

exceeded 1 . 0. 

for the farmer and child, respectively. No HI 

Risks and hazards associated with ingestion of CPCs in beef and milk for the off-property farmer and 

resident child are given in Tables B.3.3-12(a) and B.3.3-12(b), respectively (Attachment 111). Total 

risk for all CPCs consumed in beef and milk did not exceed 1.0 x 
HIS for both receptors did not exceed 1 .O. 

for either the farmer or child. 
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Risks and hazards associated with ingestion of CPCs in homegrown produce for the off-property 

farmer and resident child are given in Tables B.3.3-13(a) and B.3.3-13(b), respectively 

(Attachment 111). The total risk for all CPCs consumed in homegrown produce was 8.4 x 

6.3 x lo-' for the farmer and child, respectively. Most of this risk is attributable to the estimated 

uptake of uranium-234 and uranium-238 in produce. The total HI for all CPCs consumed in 

homegrown produce was well below 1.0 for both the farmer and child. 

and 
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The risks and hazards associated with exposures of the off-property farmer and resident child to 

contaminants in groundwater are given in Tables B.3.3-14(a) and B.3.3-14(b), respectively 

(Attachment III). Total risk via all routes of direct exposure to groundwater (ingestion, inhalation, 

and dermal contact) for the farmer is 5.6 x Most of this 

risk is attributable to ingestion of the radionuclides uranium-234 and uranium-238. Total HI via all 

routes of exposure to groundwater for the farmer was less than 1.0, but for the child, HI was 2.0 due 

to the ingestion of uranium-total. 

and for the resident child is 2.4 x 

- 

B.3.3.4.2 Future On-ProDertv Expanded TresDasser 

The future on-property expanded trespasser was assumed to contact CPCs directly via inhalation of 

airborne particulates; ingestion and dermal contact with soil, sediment, and surface water; and 

external radiation resulting from exposure to contaminated surface soil and sediment. The exposure 

point concentrations for inhalation of airborne particles were estimated from airborne soil modeling 

results. All other exposure point concentrations were derived from analytical data for the Inactive 

Flyash Pile. 

Risks and hazards calculated for the future expanded trespasser exposed to CPCs in the soil, surface 

water, and sediment located on the Inactive Flyash Pile are presented in Tables B.3.3-15, B.3.3-16, 

and B.3.3-17, respectively (Attachment 111). Total risk due to exposure to all CPCs in soil by all 

exposure pathways was 1.1 x lod. This was primarily due to dermal contact with beryllium. 

Total risk due to exposure to all CPCs in surface water did not exceed the 1.1 x 10" risk level. Total 

risk due to exposure to sediment was 1.3 x 10" due to external radiation from radium-228 and 

thorium-228 and ingestion of arsenic. Total HIS calculated for exposure of a future expanded 

trespasser to CPCs in soil, surface water, and sediment at the Inactive Flyash Pile did not exceed 1 .O. 

B.3.3.4.3 Future On-Propertv (South Field) Farmers 

Risks were quantified for the future on-property farmer and resident child living in the South Field 

with livestock grazing on the property and using groundwater underlying the South Field and Inactive 

Flyash Pile. Risks were calculated for inhalation of airborne soil particulates; ingestion of 

homegrown produce on which soil from the Inactive Flyash Pile was deposited and which was 

irrigated with contaminated groundwater; ingestion of milk and beef from livestock consuming on- 
* $ ( . t i  

propertydvegetation on which airborne soil from the Inactive was deposited and drinking 
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groundwater underlying the, South Field and Inactive Flyash Pile. Exposure point concentrations for 

these routes of exposure were derived from air and groundwater modeling. Both RME and CT risks 

and hazards were estimated for the farmer. Risks associated with ingestion, dermal contact, and 

inhalation of groundwater underlying .the South Field and Inactive Flyash Pile were assessed together 

since it is not possible to estimate the contribution of the risks associated with these two subunits 

separately. 

- 

Risks and hazards for a South Field on-property RME farmer and resident child exposed to CPCs in 

surface soil are given in Tables B.3.3-18(a) and B.3.3-18(b), respectively (Attachment 111). Total risk 

for the farmer was 2.0 x 

dermal contact with and ingestion of arsenic and beryllium, and to external radiation from 

radionuclides (radium-228 and thorium-228). HI for the adult did not exceed 1.0, but for the child, 

HI was 1.6 due to ingestion of total uranium and arsenic. 

and for the child was 2.6 x lo4. This was due almost entirely to 

Risks and hazards associated with exposure to contaminants in groundwater for the RME on-property 

farmer and resident child are given in Tables B.3.3-19(a) and B.3.3-19(b), respectively 

(Attachment 111). Significant risks are indicated for both the RME on-property farmer and the child. 

Total risk for the farmer was 1.1 x 10" due to ingestion of uranium-234, uranium-235/236, and 

uranium-238. Total risk for the resident child was 4.7 x lo5 due to the ingestion of the same 

compounds. Total HIS for the RME farmer and child were 19.3 and 43.3, respectively, due to the 

presence of uranium-total in groundwater. 

Risks and hazards associated with exposure to contaminants in homegrown produce for the RME 

farmer are given in Table B.3.3-20(a) (Attachment 111). The risk associated with homegrown produce 

for the RME farmer was 1.6 x lo4. This was mostly due to the estimated presence of uranium-234 

and uranium-238 in produce. Total HI associated with this pathway for the RME farmer was 2.5. 

This was primarily due to the estimated uptake of uranium-total. 

Risks and hazards associated with exposure to contaminants in beef and milk for the'RME farmer and 

resident child are given in Table B.3.3-21(a) and B.3.3-21(b), respectively (Attachment 111). The risk 

associated with beef ai.ld milk for the farmer was 1.9 x 

this is largely due to the uptake of uranium-234, uranium-235/236, and uranium-238 by livestock. 

and for the child was 3.5 x lo6. Again, 
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Hazards associated with this pathway were 0.3 for the farmer and 2.9 for the child. Most of this was 

attributable to plant uptake of arsenic and uranium-total by cattle. 

CT estimates of risk and hazard for the future on-property farmer associated with exposures to 

surface soil, groundwater, homegrown produce, and beef and milk are given in Tables B.3.3-22, 

B.3.3-23, B.3.3-24 and B.3.3-25, respectively (Attachment 111). Risks exceeding 1 x 10" were 

associated with exposures to groundwater (7.8 x lo-'), homegrown produce (1.1 x IO-'), beef and 

milk (1.1 x IO6), and surface soil (1.8 x lo"). The greatest proportion of all these risks was due to 

the presence of arsenic, beryllium, radium-226, and thorium-228 in soil. Total HI for groundwater 

was 11 and homegrown produce was 1.3 due to total uranium. 

B.3.3.5 Future Great Miami River User 

' Risks and hazards associated with future adult and youth recreation users of the Great Miami River 

contacting contaminated surface water and ingesting fish are given in Tables B.3.3-26(a) and 

B.3.3-26(b) (Attachment 111). Total carcinogenic risk is 2.7 x lo-' and 6.1 x 

youth, respectively. HI was less than 1.0 for both receptors. 

for the adult and 
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Tables B.3.3-27(a) and B.3.3-27@) (Attachment 111) contain risks and hazards associated with 

contacting sediment at the point of mixing with Paddys Run and the Great Miami River. Total 

carcinogenic risk is 2.0 x lo5 for the adult receptor and 8.2 x lo6 for the youth. For the adult and 

youth receptors, the total risk was due mostly to external radiation from radium-228 and uranium- 

235/236. The total HI was less than 1.0 for both receptors. 

B .3.3.6 Risks Due to Estimated Radium-222 Emission 

Aminate radon emissions potentially associated with the Inactive Flyash Pile, estimated as described in 

Section B.2.0, are summarized in Table B.3.3-28 for each receptor. Risks that would result in the 

Inactive Flyash Pile assuming radon emission were equivalent to what would naturally occur if 

radium-226 were present at background concentrations are presented for comparison. Only the future 

on-property RME farmer is associated with a risk exceeding 1.0 x The risk associated with this 

receptor is 4.2 x lo", which slightly exceeds the background risk of 1.9 x 10". 
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Current 
Trespassing 
Youth 

lCurrent/Future 
Off-Property 
Fanner 

Current/Future 
Off-Property 
Child 

Future, Expanded 
Trespasser 
(Adult + Child) 

Future, W E  
On-Property 
Fanner 

Future, (T 
3n-Property 
Fanner 

Future, 
3n-Property 
3hild 
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7 ............................... .................................... ................. .................. ................... .............................. 

Maximum Ra-2 
4ir Concentrati 
pCi/m3)* 

TABLE B33-28 
INACTIVE FL.YASE PILE 

RISKS DUE TO EsIlMATED RA-222 EMISSION 

4.1E+( 

2.5M 

2.5E4 

4.1E+C 

4.8E+O 

4.8E+O 

4.8E+O 

m:;:;:;*>::;:;:;:;:g ........................................ .................... .................... .................... 

Intake @C 

8.5E+C 

2.8E+O 

S.lE+O 

1.3E+O 

5.5E +0: 

4.1E+01 

1 .OE+Od 

................................... ...................................... :: 

Risk 

6.5E-4 

2.2E4 

4.0E4 

1 .ow 

4.2E-U 

3.2E-0 

7.7E-O 

Lackground Ra-222 
Gr Concentration 
pCi/m3)** 

~~ 

- 
1.8E+00 

1.7E-01 

l.lE-O1 

1.8E+00 

*Represents the upper 95 percent confidence interval on the mean Re-226 soil concentration. 

**Assumes Ra-226 concentration is 1.228 pCi/g in surface soil and 0.78 pCi/g in subsurface soil. 
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Risk 

2.9E4 
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5.8E-C 

4.5E-U 

1.9E-0 
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3.4E-0 
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B.3.3.7 Summarv for Inactive Flvash Pile 

Tables B.3.3-29 and B.3.3-30 summarize risks and hazards, respectively, associated with the Inactive 

Flyash Pile for receptors assuming current land use. No exposures resulted in HIS exceeding 1 .O. 

Exposures of the trespassing youth to contaminated soils were associated with a total risk of 3.3 x l o 5  

due to the presence of radium-228, thorium-228, and beryllium in surface soil, which account for 89 

percent of total receptor risk. Total estimated risk to the groundskeeper was 5.0 x due primarily 

to thorium-228 (23 percent of total risk) and beryllium (56 percent of total risk). Radium-226 

contributes 10 percent of total risk. Total HIS did not exceed 1.0. 

Tables B.3.3-31 and B.3.3-32 summarize risk and hazard, respectively, associated with the Inactive 

Flyash Pile for receptors assuming future land use. Exposures resulting in HIS greater than 1.0 were 

associated with on-property residents and off-property child via ingestion of groundwater and 

homegrown produce contaminated with uranium-total. 

The greatest carcinogenic risk was the risk associated with groundwater use by the RME on-property 

farmer which slightly exceeded 1.0 x lo3. Total risk for this receptor was 3.2 x 10” due mostly to 

the future estimated concentrations of uranium-234 and uranium-238 in groundwater and consequently 

in irrigated produce and beef and milk from livestock watered with contaminated groundwater. 

Thorium-228 and beryllium in surface soil also contributed significant risk to this and other on- 

property receptors. As with the South Field, the greatest hazard (Table B.3.3-32) to all receptors was 

due to the estimated presence of uranium-total in groundwater. 

Total estimated risk to future Great Miami River recreation users was in the 1 .O x loe5 to 1 .O x loa 

range. For the adult and youth receptors, thorium-228 and uranium-235/236 in sediment contributed 

40 and 32 percent to total risk, respectively. Radium-228 in sediment contributed 17 percent. Total 

hazard for both receptors was less than 1.0. 

B.3.4 SOLID WASTE LANDFILL 

B.3.4.1 Exposure Point Concentrations 

Table B.3.4-1 summarizes the exposure scenarios evaluated to assess risk associated with the Solid 

Waste Landfill. It also summarizes derivation of exposure concentrations specific to this subunit. 

With the exception of groundwater and air exposures, all exposure point concentrations were derived 
- 3  e I ‘  , 
‘\r .K L 1. 
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Medium 
Surface Soil 

Sediment 

0 

w 
ru 
-3 

rrtspming 
Youth - 
2.6E-07 
1.OE-07 
3.2E- 10 
8.5E-11 
1.1E-08 
1.9E-06 
4.9E-10 
4.3E-06 
1.8E-09 
1.4E-09 
5.5E-09 
2.9E-08 
1.OE-07, 
6.7E-06 
9.8E-07 
2.3E-05 

6.1E-09 
2.5E-10 

1.4E-10 
2.5E-07 
2.5E-05 

Parameter 
CS-137 
NP-237 
PU-238 
PU-239P240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
m-232 
U-234 
U-235f236 
U-238 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Carbazole 
Dibenzo(a,h)anthracenc 

Total Radiological Risk 

Total Chemical Risk 
Total 

CS-137 
NP-237 
PU-238 
PU-239f240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235l236 
u - 2 y  

Total Radiological Risk 
Arsenic 
Benzo(a)pyrene 
bis(2-Ethylhexyl)phthda~ 
Carbazole 

Total Chemical Risk 
Toml 

* TABLE BJJ-29 
e 

INACTIVE FLYASH PILE 
CURRENT LAND USE 

SUMMARY OF TOTAL CARCINOGENIC RISK 
% Total %Total I O f f - h D e r t v  % Total % Total 

3.1E-05 100.00% 94.67% 

2.4E-09 0.14% 0.01% 
6SE-11 0.00% 0.00% 
l.lE-10 0.01% 0.00% 
4.7E-09 0.27% 0.01% 
7.5E-07 43.33% 2.25% 
2.m-10 0.02% 0.00% 
7.8E-07 45.44% 2.36% 
2.8E-10 0.02% 0.00% 
1.1E- 10 0.01% 0.00% 
3.9E- 10 0.02% 0.00% 
8.2E-09 0.48% 0.02% 
1.8E-08 1.04% 0.05% 
1.6E-06 90.77% 4.71% 
1.6E-07 9.15% 0.48% 
9.3J3- 10 0.05% 0.00% 
4.1E-10 0.02% 0.00% 
2.OE-12 0.00% 0.00% 
1.6E-07 9.23% 0.48% 
1.7E-06 100.00% 5.19% 

Medium 
& 

0.84% 
0.32% 
0.00% 
0.00% 
0.03% 
5.91% 
0.00% 

13.79% 
0.01% 
0.00% 
0.02% 
0.09% 
0.32% 

21.34% 
3.11% 

74.72% 
0.00% 
0.02% 
0.00% 
0.81% 

78.66% 
6.9E-08 100.00% 80.364 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

Receptor 
& 

0.79% 
0.30% 
0.00% 
0.00% 
0.03% 
5.60% 
0.00% 

13.06% 
0.01% 
0.00% 
0.02% 
0.09% 
0.3 1 % 

20.21% 
2.95% 

70.73% 
0.00% 
0.02% 
0.00% 
0.76% 

74.46% 

. .  
Resident 
Farmer 

3.7E-13 
9.6E-10 
1.3E-10 
3.3E-11 
2%-10 
6.5E-11 
2.2E-12 
8.813-09 
3.4B-09 
2.7E-09 
9.433-09 
4.4E-10 
1.9E-08 
4.sE-08 
1.2E-08 
435-10 
4.4E-10 
l.lE-08 

O.OE + 00 
3 SE- 10 
2.4E-08 

Medium 
Risk 

5 z - 0 4 %  
1.39% 
0.19% 
0.05% 
0.36% 
0.09% 
0.00% 

12.75% 
4.84% 
3.93% 

13.54% 
0.63% 

27.77% 
65.55% 
16.96% 
0.64% 
0.64% 

15.70% 
0.00% 
0.50% 

34.45% 

Receptor 
Risk - 

0.004 
1.124 
0.154 
0.044 
0.294 
0.074 
0.004 

10.244 
3.894 
3.164 

10.884 
0.514 

22.324 
52.684 
13.63 4 
0.524 
0.519 

12.624 
0.004 
0.414 

27.684 

X € - ~ P C ~  %Total %Total 
Resident 

Child - 
6.6B-15 
1.m-11 
2.4E-12 
6.OE-13 
4.9312 
1.2E-12 
4.1E-14 
1.6E-10 
6.1E-11 
4.9E-11 
1.7E-10 
7.9E-12 
3.5E-10 
8.2E- 10 
9.9E-10 
3.8E-11 
3.E-11 
9.2E- 10 

O.OE+OO 
3 .OB- 11 
2.OE-09 

Medium Receptor 
Risk 

2=-04% 0.00% 
0.62% 0.21% 
0.08% 0.03% 
0.0296 0.01% 
0.16% 0.05% 
0.04% 0.01 % 
0.00% 0.00% 
5.63% 1.93% 
2.14% 0.73 % 
1.74% 0.59% 
5.98% 2.05% 
0.28% 0.10% 

12.27% 4.20% 
28.97% 9.91% 
34.98% 11.96% 

1.33% 0.45% 
1.32% 0.45% 

32.37% 11.07% 
0.00% 0.00% 
1.04% 0.36% 

71.03% 24.29% 
2.8E-09 100.00% 34.20% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA ' 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

FER\CRU2RMBQ\CIFP~~C.xLs: 1/31/W, 8:29 AM 



FER\CRU \ClFP-COC.XLS; 1/31/94; 8:29 AM e 

Medium 
Surface Soil 

Sediment 

Parameter 
CS-137 
NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Caibazole 
Dibcozo(a,h)anthraccnc 

Total Radiological Risk 

Total Chemical Risk 
Tolo1 

CS-137 
NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TH-228 

TH-232 
TH-230 

U-234 
U-2351236 
U-238 

Arsenic 
Bcnzo(a)pyrcne 
bis(2-Ethylhexyl)phthalaQ 
carbazole 

Total Chemical Risk 
Total 

Total RadiObgid Risk 

TABLE B.3339 
(continued) 

Uscrof %Total %Total 
Milk 

nd Meat 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Medium Reccptor 

NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

5% Total %Total 
h u a d s -  Medium RCccptor 

7.1E-07 1.42% 1.42% 
2.8E-07 0.56% 0.56% 
1.9E-09 0.00% 0.0096 
5.1E-10 0.00% 0.0096 
4.0E-08 0.08% 0.08% 
S.OE-06 10.02% 10.02% 
2.E-09 0.01% 0.01% 
1.2E-05 23.36% 23.36% 
1.3E-08 0.03% 0.03% 
1.OE-08 0.02% 0.02% 
4.OE-08 0.08% 0.08% 
7.9E-08 0.16% 0.16% 
3.2E-07 0.65% 0.65% 
1.8E-05 36.38% 36.38% 
3.0E-06 6.07% 6.07% 
2.8E-OS 55.74% 55.74% 
1.3E-09 0.0096 0.00% 
3.2E-08 0.06% 0.06% 
5.OE-10 0.00% 0.00% 
8.33-07 1.74% 1.74% 
3.2E-05 63.62% 63.62% 
5.0E-05 100.00% 100.00% 

M u m  

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

‘r: 8 
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TABLE B.3.3-29 

_ _ _ _  
(ALL MEDIA 

2.4E-09 100.00% 2.76% 5.4E-10 100.00% 6.53% 
3.3E4.5 8.6E48 8 3 3 4 9  

I TOtn 

Medium 
Surface 
Water 

Homegrown 
produce 

(Dust 
AfFWted) 

Beef/Milk 
(Dust 

Affected) 

‘rapassing 5% of Total % of Total - Youth Medium Risk Receptor Risk 
5.1E-10 1.10% 0.001 
1.9E-09 4.05% 0.014 
1.4E-10 0.29% 0.009 
5.2E-11 0.11% 0.009 
2.5E-11 0.05% 0.004 
1.2E-08 26.84% 0.049 
6.6E-10 1.42% 0.009 
2.1E-08 45.56% 0.069 
3.7E-08 79.43% 0.114 
9.4E-09 20.34% 0.0391 
l.lE-10 0.23% 0.009 
9.6E-09 20.57% 0.0391 
4.6E-08 100.00% 0.1491 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Parameter 
NP-237 
PU-238 

RA-226 
TH-230 
U-234 
U-235t236 
U-238 

Total Radiological Ris, 
Arsenic 
bis(2-Ethylhexyl) phthala 

Total Chemiml Ris, 
Tom 

~~-2391‘240 

CS-137 
NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235l236 
U-238 

ArsC.niC 
Beryllium 

Total Radiologiml Risi 

Total Chemical Risi 
Tom 

CS-137 

PU-238 
PU-2391’240 

NP-237 

RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351u6 
U-238 

Total Radiologiml Risi 
Arsenic 
Beryllium 

Total Chem’ml Risi 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

Itirmed) 
off-Propefty 

Resident % of Total % of Total 
F- Medium Risk Receptor Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

4.8E-12 0.03% 0.01 % 
6.6E-11 0.46% 0.08% 
6.5E-12 0.04% 0.01% 
1.8E-12 0.01% 0.00% 
8.7E-11 0.60% 0.10% 
8.2E-11 0.57% 0.10% 
1.5E-11 0.10% 0.02% 
5.5E-11 0.38 % 0.06% 
1.3E-11 0.09% 0.02% 
1.OE-11 0.07% 0.01% 
5.1E-11 0.35 $6 0.06% 
2.5E-12 0.02% 0.00% 
9.1E-11 0.63% 0.11% 
4.9E-10 3.34% 0.56% 
1.2E-08 82.85% 13.98% 
2.OE-09 13.81% 2.33% 
1.4E-08 96.66% 16.31% 
1.5E-08 100.00% 16.87% 
1.8E-11 0.77% 0.02% 
3.9E- 13 
4.7E-16 
1.3E-16 
1.4E-11 
1.3E-11 
6.OE- 12 
1.OE-13 
2.7E-14 
2.1E-14 
1.lE-11 

1.9E-11 
8.2E-11 
2.1E-09 
1.6E-10 
2.3E-09 

5.1E-13 

0.02% 
0.00% 
0.00% 
0.60% 
0.55% 
0.25% 
0.00% 
0.00% 
0.00% 
0.44% 
0.02% 
0.80% 
3.45% 

89.79% 
6.75% 

96.55% 

0.00% 
0.00% 
0.00% 
0.02% 
0.02% 
0.01 % 
0.00% 
0.00% 
0.00% 
0.01% 
0.00% 
0.02% 
0.10% 
2.48% 
0.19% 
2.67% 

Dff-Property 
Resident % of Total % of Total 

Child Mtdium Risk Receptor Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

. -  

NIA 
NIA 

3.6E-13 0.01% . 0.009 
4.9E-12 0.10% 0.06% 
4.9E-13 0.01% 0.01 % 
1.3E-13 0.00% 0.009 
6.5E-12 0.13% 0.089 
6.1E-12 0.12% 0.07% 
1.1E-12 0.02% 0.01% 
4.1E-12 0.08% 0.05% 
9.8E-13 0.02% 0.01 9 
7.6E-13 0.02% 0.01 % 
3.8E-12 0.08% 0.05% 
1.8E-13 0.00% 0.00% 
6.8E- 12 0.14% 0.08% 
3.6E-11 0.74% 0.44% 
4.2E-09 85.08% 50.4341 

8.41% 

4.9E-09 100.00% 59.27% 
2.3E-12 0.43% 0.03% 

7.OE-10 14.18% 
4.9E-09 99.26% 58.84% 

2.9E- 14 
4.9E-17 
1.3E-I7 
2.5E-12 
2.3E-12 
1.1E- 12 
1.6E-14 
4.3E-15 
3.3E-15 
1.9E-12 
9.3E-14 
3.4E-12 
1.4E-11 
5.OE-IO 

5.3E-10 
2.5E-11 

0.01% 
9.1E-06% 
2SE-06 % 

0.46% 
0.42% 
0.21% 
0.00% 
0.00% 
0.00% 
0.35% 
0.02% 
0.64% 
2.53% 

92.80% 
4.67% 

97.47% 

0.00% 
0.00% 
0.00% 
0.03% 
0.03% 
0.01 9; 
0.00% 
0.00% 
0.00% 
0.02% 
0.00% 
0.04% 
0.17% 
6.06% 
0.30% 
6.36% 
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TABLE B.3.3-29 

Medium Parameter 
Water NP-237 

PU-238 
PU-239I240 
RA-226 
TH-230 
U-234 
U-235I236 
U-238 

Arscl l iC  
Total Radiological Risk 

User of 
Milk % ofTotal %ofTotal 

a d  Meat Medium Risk Rccmtor Ris 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

Homegrown 
Produce 

@USt 
Aff’ected) 

BccflMilk 
@Ust 

rnectcd) 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Total Chemical Risk 
Total 

CS-137 
NP-237 
Pu-238 
PU-239040 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-235I236 
U-238 

Arsenic 
Beryllium 

Total Radiological Rid 

Total Chemic01 Risl 
rota 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235I236 
U-238 

Total Radiological Ris 
Arsenic 
Beryllium ‘ 

Total Chemical Ris 

NIA 
NIA 

I To& 
1AL.L MEDIA 

2.4E-10 0.77% 
5.1E-12 0.02% 
6.2E-15 2.0E-05% 

1.9E-10 0.60% 
1.7E-10 0.55% 
8.OE-11 0.25% 
1.4E-12 0.00% 
3.6E-13 0.00% 
2.8E-13 0.00% 
1.4E-10 0.44% 
6.8E-12 0.02% 
2%-10 0.79% 
1.1E-09 3.44% 
2.8E-08 89.82% 
2.1E-09 6.74% 
3.OE-08 96.56% 

1.7E-15 5.X-06% 

3.2E-08 100.00% 100.0( 
3.2348 

- 
0.77 
0.02 
0.00 
0.00 
0.60 
0.55 
0.25 
0.oc 
0.oc 
0.oc 
0.44 
0.01 
0.75 
3.44 

89.8; 
6.71 

9 6 3  

% Total %Total 
;rounds- Medium Receptor 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

5.0E-05 
,le. e 4 



TABLE B33-30 
INACTIVE FLYASH PILE 

CURRENT LAND USE 
SUMMARY OF NON-CARCINOGENIC HAZARD 

Surface Soil 

Sediment 

Surface 

Arsenic 
Beryllium 
Cadmium 
Chromium 
U-TOTAL 
Dibenzofuran 

Total1 5.4EM 100.00% 43.17% 
Arsenic I 1.8E-03 5.80% 1.41% 
Chromium 5.0E-04 1.67% 0.41% 
Cobalt 3.7E-04 1.23% 0.30% 
Manganese 1.3EM 42.50% 10.34% 
Thallium 1.6M3 5.41% 1.32% 
U-TOTAL 1.3E-02 43.36% 10.55% 
bise-Ethylhexy1)phthalate 8.6E-06 0.03 % 0.01 % 

Total1 3.0EM 100.00% 24.31% 
Arsenic I 1.0E-04 0.26% 0.08% 

Water 

% of Top11 % of Total 
Trespassing Medium Receptor 

l . l E M  20.13% 8.69% 
6.4E-03 11.88% 5.13% 
8.9E-03 16.58% 7.16% 
2.5E-03 4.63% 2.00% 
2.5EM 46.72% 20.17% 
3.1M5 0.06% 0.03% 

Cadmium 
Lead 

bis(2-E.thylheql) phthalate 
Toluene 

U-TOTAL 

2.3E-04 0.58% 0.19% 
O.OE+OO 0.00% 0.00% 

4.0E-02 99.15% 32.23% 
2.2E-06 0.01% 0.00% 
2 .1M6 0.01% 0.00% 

Homegrown 
Produce 

Beefmilk 

Total1 4.OEM 100.00% 32.51% 
Arsenic I NIA 
Beryllium 
Cadmium 
Chromium 
U-TOTAL 

Total I 
Arsenic I NIA 
Beryllium 
Cadmium 
Chromium 
U-TOTAL 

NIA 
NIA 
NIA 
NIA 

2.3E-05 88.09% 72.96% 
9.3E-08 0.36% 0.30% 
7.5E-07 2.88% 2.38% 
4.7E-07 1.79% 1.48% 
1.8E-06 6.88% 5.70% 

NIA 
NIA 
NIA 
NIA 

9.3E-05 88.09% 73.774 
3.8E-07 0.36% 0.304 
3.0E-06 2.88% 2.414 
1.9E96 1.79% 1.509 
7.3E-06 6.88% 5.764 

Off-Property % of Total % of Total 
Resident Medium Receptor 
Farmer Hazard Hazard 

O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 0.00% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

7.5E-09 0.14% 0.02% 
5.2E-07 9.71% 1.67% 
4.3E-07 7.94% 1.36% 
3.7E-07 6.89% 1.18% 
5.4E-06 100.00% 17.19% 

Off-Property % of Total % of Tota 
Resident Medium Receptor 

Child - -  
O.OE+OO 0.004 
O.OE+OO 0.004 
O.OE+OO 0.004 
O.OE+OO 0.009 
O.OE+OO 0.009 
O.OE+OO 0.004 
O.OE+OO 0.001 0.009 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Hazard Hazard - 

1.4E-08 0.07% 0.014 
2.9E-06 14.07% 2.294 
2.7E-06 13.36% 2.174 
3.7E-06 17.99% 2.924 
2.0E-05 100.00% 16.254 

NIA I NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

2.6E-05 100.00% 82.81961 l.lE-04 100.00% 83.754 
4.1E-06 75.33 % 12.94% I l.lE-05 54.51% 8.864 

l&L MEDIA 1.2E-01 3.1E-05 1.3E-04 I 
NIA signifies that exposure of the receptor to the indicated medium is not applicable. 
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Medium 
Surface Soil 

Parameter 
Arsenic 
Beryllium 
Cadmium 
Chromium 

Dibenzofuran 
U-TOTAL 

I Toto 
Sediment l~rsenic  

Chromium 
Cobalt 
Manganese 
Thallium 

bise-Ethylhexy1)phthalate 
U-TOTAL 

Surface ArSeniC 

Water Cadmium 

U-TOTAL 
bis(2-Ethylhexyl) phthalate 
Toluene 

Cadmium 
Chromium 
U-TOTAL 

BeefIMilk Arsenic 
Beryllium 
Cadmium 
Chromium t U-TOTAL 

TABLE B.3.330 
(continued) 

User of % of Total % of Total 
Milk Medium Receptor 

ndMeat H a n d  && 
NIA 
NIA 
NIA ' 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

5.4E-05 75.39% 75.394 
9.9E-08 0.14% 0.144 
6.9E-06 9.66% 9.664 
5.7E-06 7.93% 7.93 9 
4.9-6 6.88% 6.889 
7.2E-05 100.00% 100.009 

%Total %Total 
3rounds- Medium Receptor 

1.6E-02 35.99% 35.99% 
3.6E-03 8.15% 8.15% 
5.3E-03 11.88% 11.88% 
4.7-3 10.45% 10.45% 
1.5E-02 33.48% 33.48% 
2.38-05 0.05% 0.05% 
42x42 100.00% 100.00% 
NIA 

a&&&& 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

IALL MEDIA 7.23-05 I4.5E-02 1 
NIA signifies that exposure of the receptor to the indicated medium is not applicable. 

Q\CIFPCOCN.XLS: 1/31/94; 8:23 Ah4 

ER\c* 

4 



TABLE B3.3-31 
rmTuRELANDUSE 

INACTIVE FLYASH PILE 

soil 

-4, 

3 / &+ 

, ,.ZI J I * .  

. -* - .., . 

(3-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 

Scdimcnt 

kpmded % of Total % of Total I Off-proD~mt % of Total % Of Total 

TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Total Radiological Risk 
A r d c  
Beryllium 
Cadmium 
chromium 
Carbezolc 
Dibcnzo(a,h)anthracene 

Total Chemical Risk 
TotaJ 

(3137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

A d c  
Bcozo(a)pyrene 
bis(2-Ethylhcxyl)phthalate 
Carbazole 

Total Chemical Risk 
Total 

Total Radiological Risk 

respasscr Medium 

3.6E-07 0.32% 
1.4E-07 0.12% 
8.1E-11 0.00% 

9.5E-09 0.01% 

2.5E-12 0.00% 
6.OE-06 5.24% 
2.1E-09 0.00% 

5.7E-09 0.01% 
4.0E-08 0.04% 
1.4E-07 0.12% 
9.2E-06 8.10% 
2.2E-06 1.93% 
1.0E-04 89.55% 
3.7E-10 0.00% 
9.OE-09 0.01% 
2.7E-10 0.00% 
4.8E-07 0.42% 

- User g& 

2.OE-11 0.00% 

2.6E-06 2.24% 

1.7E-09 0.00% 

1.OE-04 91.90% 

. <  

Rcccptor I Resident Medium - Risk 
0.31% 
0.12% 
0.00% 
0.00% 
0.01% 
2.20% 
0.00% 
5.13% 
0.00% 
0.00% 
0.00% 
O.(y3% 

0.12% 
7.93% 
1.89% 

87.68% 
0.00% 
0.01 % 
0.001 
0.41 % 

89.98% 

- Fanner - Risk 
3.7E-13 0.00196 

1.3E-10 0.19% 

2.5E-10 0.36% 

2.2E-12 0.00% 
8.8E-09 12.75% 
3.4E-09 4.84% 
2.7E-09 3.93% 
9.4E-09 13.54% 
4.4E-10 0.63% 

4.5E-08 65.55% 
1.2E-08 16.96% 

4.4E-10 0.64% 
1.1E-08 15.70% 

O.OE+OO 0.00% 

2.4E-08 34.45% 

9.6E-10 1.39% 

3.3E-11 0.05% 

6.5E-11 0.09% 

i .9~-08 2 7 . m  

4SE-10 0.64% 

3.5E-10 0.50% 

Rcccptor 
Risk 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01% 
0.01 % 
0.00% 
0.01 9 
0.00% 
0.03% 
0.07% 
0.02% 
0.00% 
0.00% 
0.02% 
0.00% 
0.00% 
0.04% 

- 

1.1E-04 100.00% 97.91961 6.9E-08 100.00% 0.11% 
I NIA 

1.8E-09 
l.lE-10 
1.9E-10 
5 .OE-09 
5.38-07 
4.6E-10 
5.5E-07 
4.6E-10 
1.8E-10 
6.5E-10 

1.3E-08 
l.lE-06 
2.3E-07 
l.lE-09 
8.2E-10 

5.8E-09 

0.13% 
0.01 % 
0.01 % 
0.37% 

39.29% 
0.03% 

41.12% 
0.03% 
0.01% 
0.05% 
0.43% 
1.00% 

82.50% 
17.36% 
0.08% 
0.06% 

0.00% 
0.00% 
0.00% 
0.00% 
0.45% 
0.00% 
0.48% 
0.00% 
0.00% 
0.00% 
0.01% 
0.01 % 
0.95% 
0.20% 
0.00% 
0.00% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

2.3E-07 17.50% 0.20% 
1.3E-06 100.00% 1.16% 

Off-PrOpCrty % Of Total % Of Total 
Resident 

Child - 
6.6E-15 
1.7E-11 
2.4E-12 
6.OE-13 
4.513-12 
1.2E-12 
4.1E-14 
1.6E-10 
6.1E-11 
4.9E-11 
1.7E-10 
7.9E-12 
3.5E-10 
8.2E-10 
9.9E-10 
3.8E-11 
3.7E-11 
9.2E-10 

O.OE+OO 
3.OE-11 
2.OE-09 

Medium 
Risk 
O.OOO% 
0.62% 
0.08% 
0.02% 
0.16% 
0.04% 
0.00% 
5.63% 
2.14% 
1.74% 
5.98% 
0.28% 

12.27% 
28.97% 
34.98% 

1.33% 
1.32% 

32.37% 
0.00% 
1.04% 

71.03% 

- 
Receptor 

Risk 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.01 9 
0.009 
0.019 
0.039 
0.03 9 
0.0091 
0.009 
0.039 
0.009 
0.009 
0.069 

- 

2.8E-09 100.00% 0.099 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

On-Rop~rty %ofTotal 96ofTotal 
Resident Medium 

Risk Farmer -1 - 
3.8EO5 1.956% 
I.SE-~S 0.77% 
8.1E-08 0.00% 
2.1E-08 0.00% 
2.0E-06 0.10% 
2.7E-04 13.80% 
1.4E-07 0.01% 
6.3E-w 32.12% 
2 . 3 W  0.01% 

8.OE-07 0.04% 
4.2E-06 0.22% 
1.5E-05 0.75% 

1.5E-04 7.55% 
7.9E-04 40.42% 
8.6B-09 0.00% 

1.8E-07 0.01% 

9.8804 49.19% 

2.1E-07 0.01% 
2.5E-08 0.00% 
4.4E-05 2.24% 
9.98-04 50.21% 

RCCCptOf 
Risk - 

1.189 
0.46% 
0.00% 
0.009 
0.06% 
8.35% 
0.009 

19.459 
0.019 
0.01 91 
0.02% 
0.139 
0.45% 

30.14% 
4.579 

24.479 
0.009 
0.01 % 
0.00% 
1.3541 

30.409 
2.0E-03 100.00% 60.54% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

, NIA 
NIA 
N IA  
NIA 
NIA 

NIA 
NIA 
NIA 

FER\CRUUU\AeQ\IFI-COC.XLS; 1128194; 12:48 PM 



TABLE B3.3-31 
(continued) 

Medium Parameter 
Soil CS-137 

NP-237 
- IPU-238 

'. 
'*I '4 

re- 

I h - h W f V  % of Total % of Total I OO-PropcfV % of Total % of Total 
Resident Medium 

Risk Fanner (a - 
3.7E-06 2.091% 

reatMiami %Total %Total 
tiverUser Medium Receptor 
I A d u l t ) R i J h &  
NIA 

__.. 
* 

F w 

GreatMiami %Total %Total 
RivcrUasr Medium Receptor 

$3 2.0E-07 2.39% 2.375 
7.2E-08 0.88% 0.879 
2.1E-10 0.00% 0.005 
5.8E-11 0.00% 0.005 
7.9E-09 0.10% 0.109 
1.4E-06 16.82% 16.679 
3.8E-10 0.00% 0.009 
3.2E-06 39.20% 38.869 
4.6E-10 0.01% 0.019 
3.5E-10 0.001 0.009 
4.3E-16 0.00% 0.009 
2.6E-06 31.75% 31.489 
6.2E-08 0.76% 0.769 
7.5E-06 91.92% 91.129 
1.6E-07 2.00% 1.989 
4.9E-07 6.05% 6.004 

2.3E-11 0.00% 0.009 
6.6E-07 8.08% 8.015 
8.2E-06 100.00% 

1 1.9E-09 0.02% 0.029 

sediment 

PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

TCUI mi01~gica1 RIJ 
Arsenic 
Bclyllium 
Cadmium 
Chromium 
Carbazole 
Dibmm(a,h)mthmcene 

Toto1 chrmlml Rls 
T a l  

a - 1 3 7  
NP-237 

\IFl-COC.XLS; IR8194; 1 2 4 8  PM 

NIA 
NIA 

1 NIA 

1.4E-06 0.81% 
5.6E-09 0.00% 
1.5E-09 0.00% 
1.7E-07 0.09% 
2.6E-OS 14.74% 
9%-09 0.01% 
6.lE-OS 34.34% 
1.6E-08 0.01% 
1.3E-OS 0.01% 
5.6B-08 0.03% 
4.OE-07 0.23% 
1.4E-06 0.78% 

1.OE-OS 5.82% 

6.4E-10 0.00% 
1.6808 0.01 % 

9.4E-05 53.14% 

6.9E-OS 39.32% 

1.7E-09 0.001 
3.08-06 1.71% 
8.3E-OS 46.86% 

c=J 

k b . 0  

na 
6Q 

Receptor 
Risk - 

1.39% 
0.53 % 
0.00% 
0.00% 
0.06% 
9.78% 
0.00% 

22.78% 
0.01 % 
0.00% 
0.02% 
0.15% 
0.52% 

35.25% 
3.86% 

26.08% 
0.00% 
0.01 % 
0.00% 
1.13% 

31.08% 

PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Toto1 Radiobgical Ri3h 
Arsenic 
B-(a)pyme 
bis(2-Ethylhcxyl)phthte 
Carbazole 

Torcrl Chemical Risk 

1.8E-04 100.00% 66.34% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Resident 
child - 
2.9E-06 
l.lE-06 
7.5E-09 
2.0E09 
1.7E-07 
2.OE-05 
1.3E-08 
4.7E-05 
1.7E-08 
1.3E-08 
6.2E-08 
3.2E-07 
l.lE-06 
7.3E-OS 
6.4E-05 
l.lE-04 
7.3E-10 
1.8E-08 
1.1E-08 
2 . 0 w  1 1.9E-04 

Medium 
Risk 
1.091% 
0.43% 
0.00% 
0.00% 
0.07% 
7.70% 
0.00% 

17.91 % 
0.01% 
0.00% 
0.02% 
0.12% 
0.42% 

27.78% 
24.31% 
40.51% 

0.00% 
0.01 % 
0.00% 
7.39% 

72.22% 

- 
RCCCptOf 

Risk - 
0.88% 
0.35% 
0.00% 
0.00% 
0.05% 
6.22% 
0.00% 

14.46% 
0.01 % 
0.00% 
0.02% 
0.10% 
0.34% 

22.44% 
19.64% 
32.72% 
0.00% 
0.01 % 
0.00% 
5.96% 

58.33% 
2 . 6 W  ' 100.00% 80.76% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

N o u t h ) R & G  
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

4.9E-07 2.47% 2.43% 
1.8E-07 0.91% 0.89% 
5.4E-10 0.00% 0.009 
1.4E-10 0.001 0.00% 
2.0E-08 0.10% 0.10% 
3.4E-06 17.35% 17.09% 

8.0E-06 40.43% 39.83% 

8.7E-10 0.00% 0.00% 
1.1E-15 0.00% 0.00% 
6.5E-06 32.75% 32.26% 
1.6E-07 0.79% 0.78% 
1.9E-05 94.81% 93.38% 
2 . 7 W  1.34% 1.32% 
7.6E-07 3.83% 3.78% 
3.5E-09 0.02% 0.02% 
333-11 0.00% 0.00% 
1.OE-06 5.19% 5.11% 
2.0E-05 100.00% 

9.4E-10 0.00% 0.00% 

1.2E-09 0.01% 0.01% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 



Off-Pr~p~rty RofTotal %ofTotal 
Resident Medium Receptor 
Fanner - Risk - Risk - 

4.9B-09 0.01% 0.01% 
1.6E-09 0.00% 0.00% 
6.2E-08 0.11% 0.10% 
1.9E-05 33.45% 28.63% 
1.OE-06 1.78% 1.53% 
3 . 6 ~ 0 5  64.64% 55.32% 

Medium Parameter 

Total Radiolo ical R i d  :*-I- Surface -137 

Qroundwater NP-237 
SR-90 

U2351236 
*- -, 
L* I 
, a. 
Y .J 

1 .q 
c-- 

Off-Property %ofTotal %ofTotal 
Rcsidcnt Medium Receptor 

Risk Risk - - Child - 
2.1E-10 0.01% 0.01% 
7.OE-11 0.00% 0.00% 
2.7E-09 0.11% 0.08% 
8.1E-07 33.45% 25.01% 
4.3E-08 1.78% 1.33% 
1 . 6 ~ ~ 1 6  64.64% 48.34% 

Water 

F Arsenic 

2 Total ChemfcalWSk 
Y bis(2-Ethylhexyl) phthalate 

TOral 
Homegrown CS-137 
Produce NP-237 

(Dust PU-238 

RA-226 
RA-228 
SR-90 

, TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 

Affwted) PU-2391240 

Total Radiological Risk 

Arsenic 
Be~ylyllium 

6 *b 
a 

Total Chemical Risk 
Total 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 

TH-232 
TH-230 

U-234 
U-2351236 
U-238 

TotalRadi< , 

1.4E-07 13.09% 0.12% 
1.3E-09 0.12% 0.00% 

l.lE-06 100.00% 0.93% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1.4E-07 13.21% 0.12% 

NIA 
NIA 

RI! 

4.8B-12 0.03% 0.00% 
6.6E-11 0.46% 0.00% 

1.8E-12 0.01% 0.00% 
6.5E-12 0.04% 0.00% 

8.7E-11 0.60% 0.00% 
8.2E-11 0.57% 0.00% 
1%-11 0.10% 0.00% 
5.5E-11 0.38% 0.00% 
1.3E-11 0.09% 0.00% 
1.OE-11 0.07% 0.00% 
5.1E-11 0.35% 0.00% 
233-12 0.02% 0.00% 
9.1E-11 0.63% 0.00% 
4.9E-10 3.34% 0.00% 

1.2E-08 82.85% 0.02% 
2 . 0 ~ 0 9  13.81% 0.00% 
1.4E-08 96.66% 0.02% 
1.5E-08 100.00% 0.02% 

Expanded % of Total % of Total 
Trespasser Medium Receptor 
- User g& - Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

~ 1.3E-08 1.20% 0.01% 
4.8E-08 4.43% 0.04% 
3.5E-09 0.32% 0.00% 
1.3E-09 0.12% 0.00% 

3.63-13 0.01% 0.00% 
4.93-12 0.10% 0.00% 

1.3E-13 0.00% 0.00% 
4.93-13 0.01% 0.00% 

6 3 3 1 2  0.13% 0.00% 
6.1E-12 0.12% 0.00% 
1.1E-12 0.02% 0.00% 
4.1E-12 0.08% 0.00% 
9.83-13 0.02% 0.00% 
7.6E-13 0.02% 0.00% 
3.8E-12 0.08% 0.00% 
1.83-13 0.00% 0.00% 
6.8E-12 0.14% 0.00% 
3.6E-11 0.74% 0.00% 

4.23-09 85.08% 0.13% 
7 . 0 ~ ~ 0  14.18% 0.02% 
4.9E-09 99.26% 0.15% 
4.9E-09 100.00% 0.15% 

6.4E-10 0.06% 0.00% 

3.2E-07 29.33% 0.27% 
1.7E-08 1.55% 0.01% 
5.4E-07 49.78% 0.46% 
9.4E-07 86.79% 0.81% 

FT3\CRUUuV\SQ\lFP~COC.XLS; 1/28/94; 12:48 PM 

5.6E-05 100.00% 85.589 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

2.4E-06 100.00% 74.78% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

On-Prop~rty %ofTotal %ofTotal 
Resident Medium Receptor 

Risk 
3.3E-07 0.03% 0.019 
2.0E-08 0.00% 0.009 
1.2E-07 0.01% 0.009 
3.7E-W 33.52% 11.339 
2.OE-05 1.79% 0.609 
7.13-04 64.66% 21.869 
1.E-03 100.00% 33.809 

Risk - - Farmer 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA * 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

6.4E-11 0.03% 0.009 
8.8E-10 0.45% 0.009 
8.6E-11 0.04% 0.009 
2.3E-11 0.01% 0.009 
1.2E-09 0.60% 0.009 
l.lE-09 0.57% 0.009 
2.OE-10 0.10% 0.009 
7.2E-10 0.37% 0.009 
1.7E-10 0.09% 0.009 
1.4E-10 0.07% 0.009 
6.7E-10 0.35% 0.009 
3.3E-11 0.02% 0.009 
1.2E-09 0.63% 0.009 
6.4B-09 3.34% 0.009 

1.6E-07 82.88% 0.0091 
2.7E-08 13.78% 0.009 
1.9E-07 96.66% 0.019 
1.9E-07 100.00% 0.014 



Groundwater 

I Total Radtologtcal Rlsk 
ICS-137 

NP-237 
SR-90 
TC-99 
u234 
U2351236 . 
U238 

Surface 
Water 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 

Total Radtologtcal Rlsl 

tn-Pr~pcrty % of Total % Of Total 
Resident Medium Receptor 

Risk armer(CQ - 
2.4B-08 0.03% 0.01% 
1.4E-09 0.00% 0.00% 
8.2E-09 0.01% 0.00% 
2.6B05 33.52% 9.79% 

5.OE-OS 64.66% 18.88% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1.4E-06 1.79% 0.52% 

7.8E-05 100.00% 29.21% 

Homegrown 
produce 

(Dust 
Affected) 

c4 

03 
n3 

m 
' 

NIA 
NIA 

Arsenic 
bis(2-Ethylhcxyl) phthalate 

Total chemtcal RlsJ 
TOra 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 

Total Radtologtcal Rlsl 

Arsenic 
Beryllium 

Taol chemtcal Rlsl 
Tota 

4.1E-12 0.03% 0.00% 
5.7E-11 0.45% 
5.6E-12 O.M% 
1.5E-12 0.01% 
7.4Bll 0.60% 

1.3E-11 0.10% 
4.7Bll 0.37% 
1.1E-11 0.09% 
8.7E-12 0.07% 
4.3E-11 0.35% 
2.1E-12 0.02% 
7.8E-11 0.63% 
4.2E-10 3.34% 

1.OE-08 82.88% 
1.7E-09 13.78% 
1.2E-08 96.66% 

7.OE-11 0.57% 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0 . 0 %  
0.009 
0.00% 
0.00% 
0.00% 
0.0091 
0.0091 
0.00% 

0.0051 
0.0051 
0.00% 

1.2E-08 100.00% 0.0051 

TABLE B3.331 
(continued) 

h-hop~rty IOfTotal %ofTotal 
Resident Medium Receptor 

Child - Risk - Risk - 
1.4E-08 0.03% 0.00% 
8.SE-IO 0.00% 0.00% 
5.OE-09 0.01% 0.00% 
1.6E-05 33.52% 4.81% 
8.4E-07 1.79% 0.26% 
3.0E05 64.66% 9.28% 
4.7E-05 100.00% 14.36% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

4.8E-12 0.01% 0.00% 
6.92-11 0.10% 
6.4E-12 0.01% 
1.7E-12 0.00% 
8.6E-11 0.13% 
8.1E-11 0.12% 
1.5E-11 0.02% 

1.3E-11 0.02% 
1.OE-11 0.02% 
5.OE-11 0.08% 
2.4E-12 0.00% 
9.OE-11 0.14% 

5.4e-11 0.08% 

4.8E-IO 0.73% 

532-08 85.12% 
9.2E-09 14.15% 
6.5B-08 99.27% 

0.00% 
0.00% 
0.00% 
0.001 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 

0.02% 
0.00% 
0.02% 

6.5E-08 100.00% 0.02% 

ratMiami %Total %Total 
tiverUser Medium Receptor 
! A d u l t ) R i a L : R i Q  

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

2.2E-17 
7.8E-14 
1.5E-18 
1.1E-16 
1.4E-09 
1.4E-09 
633-11 
1.8E-08 
4.4E-12 
3.4E-12 
2.2E-09 
1.0E-10 
3.9E-09 
2.7E-08 

0.00% 0.00% 
0.00% 0.00% 
0.00% 0.0051 
0.00% 0.00% 
0.48% 0.0151 
0.45% 0.0151 
0.02% 0.0051 
5.98% 0.0951 
0.00% 0.009 
0.00% 0.009 
0.72% 0.0151 
0.03% 0.0051 
1.28% 0.029 
8.97% 

2.7E-07 91.03% 1.3751 

2.7E07 91.03% 

NIA 
NIA 
NIA 
NIA 
NIA I 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

3.OE-07 100.00% 

NIA 
NIA 

ratMiami %Total %Total 
tiver User Medium Receptor 
(Ywth)mRiaL: 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

8.7E-18 

5.9E-19 
4.4E-17 
5.8E-10 
SSE-10 
2.6E-11 
7.2E-09 

3.1E-14 

1.7~-12 
1.4E-12 
8.7E-IO 
4.2E-11 
1 .SE-09 
l.lE-08 

0.00% 0.00% 
0.00% 0.0051 
0.00% 0.00% 
0.00% 0.00% 
0.8196 0.01% 
0.77% 0.01% 
om% 0.00% 

10.10% 0.0991 
0.00% 0.0091 
0.00% 0.0051 
1.21% 0.0151 
0.06% 0.009 
2.17% 0.029 

15.15% 

6.1E-08 84.05% 0.7451 

6.1508 84.85% 
7.2E-08 100.00% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
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2.9E-14 0.01% 
4.913-17 0.00% 
1.3E-17 0.00% 

~ 2.5E-12 0.46% 
2.3E-12 0.42% 
1.1E-12 0.21% 
1.6E-14 0.00% 
4.3E-15 0.00% 
3.3E-15 0.00% 
1.9E-12 0.35% 
9.3E-14 0.02% 
3.4E-12 0.64% 
1.4E-11 2.53% 

5.OE-10 92.80% 
2.E-11 4.67% 

I Total Radiological Rid 
BecfIMilk ICs-137 

(continued) 
Dff-Property % of Total % of Total 

Resident Medium Receptor 
m r  - Risk - Risk 
O.OE+OO 0.00% 0.00% 

7.7E-10 0.01% 0.00% 
O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 

3.3E-10 0.00% 0.00% 
2.8E-06 33.49% 4.29% 
l.SE-07 1.79% 0.23% 
5.4E-06 64.71% 8.28% 

12.80% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.001 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 

0.00% 
0.00% 

Off-Property % of Total % of Total On-Property % of Total % of Total 
Resident Medium Receptor Resident Medium Receptor 

Risk - Risk - Chid - Risk - Risk FarmerOtME) - 
0.013+00 0.00% 0.00% O.OE+00 0.00% 0.00% 

5.7Bll 0.01% 0.00% 5.2E-08 0.03% 0.00% 
O.OE+OO 0.00% 0.00% O.OE+Oo 0.00% 0.00% 
O.OE+OO 0.00% 0.00% O.OE+00 0.00% 0.00% 

2.5E-11 0.00% 0.00% 4.OE-09 0.00% 0.00% 
2.1E-07 33.49% 6.51% 5.5E-05 33.52% 1.70% 
1.1E-OS 1.79% 0.35% 2.9E-06 1.79% 0.09% 

0 
ru 
m 
-;t 

Homegrown 
ProGuce 
(Groundwater 

Affected) 
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CS-137 
NP-237 
PU-238 
PU-2391240 
SR-90 
U-234 
U-2351236- 
U-238 

kpaaded % of Total % of Total 
respasscr Medium Receptor 
User - Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

- 

12.58% 
19.44% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 

0.00% 

0.00% 
0.00% 
0.00% 
0.00% 

0.02% 
0.00% 

0.00% 

0.00% 

NIA 
NIA 
NIA 
NIA 

l.lE-04 64.66% 3.27461 
1.6E-04 100.00% 
2.2E-10 0.78% 
4.7E-12 0.02% 
5.6E-15 0.00% 
1.5E-15 0.00% 
1.7E-10 0.60% 
1.6E-10 0.55% 
7.2E-11 0.25% 

3.3E-13 0.00% 

1.3E-10 . 0.45% 
6.2E-12 0.02% 
2.3E-10 0.80% 
9.9E-10 3.47% 

1.2E-12 0.00% 

2.6E-13 0.00% 

8.4E-06 100.00% 
1.8E-11 077% 

@ust 
Affected) 

3.9E-13 0.02% 

1.3E-16 0.00% 
1.4E-11 0.60% 
1.3E-11 0.55% 
6.OE-12 0.25% 
1.OE-13 0.00% 
2.7E-14 0.00% 
2.1E-14 0.00% 
1.113-11 0.44% 
5.1E-13 0.02% 
1.9E-11 0.80% 
8.2E-11 3.45% 

2.1E-09 89.79% 
1.6E-10 6.75% 

4.7E-16 0.001 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 

Total Radiobgical Rish 

Arsenic 
Beryllium 
Carbazole 
Dibenz(a,h)anthracene 

Toto1 Chemical Rid 
Tdai 

4.1E-07 64.71% 
6.3E-07 100.00% 
2.3E-12 4.3E-0196 

2.3E-09 96.55% 0.00% 
2.4E-09 100.0096 0.00% 

5.3E-10 97.47% 0.02% 
5.4E-10 100.00% 0.02% 

5.06% 
0.001 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.001 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 

2.6E-OS 89.76% 0.00% 
1.9E-09 6.78% 0.00% 

O.OE+Oo 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 

2.8E-08 96.53% 0.00% 
2.9E-08 100.00% 0.00% 

I 



h-hop~rty % of Total % of Total 
Resident Medium Receptor 

armer(m jt& - Risk 
O.OE+OO 0.00% 0.001 

1.6E-07 1.53% 0.06% 
O.OE+OO .0.00% 0.00% 
O.OE+Oo 0.00% 0.00% 

2.OE-09 0.02% 0.00% 
3.6E-06 33.01% 1.34% 
1.9E07 1.76% 0.07% 
6.9E-06 63.68% 2.58% 
1.1E-05 100.00% 4.06% 
1.3E-11 0.70% 0.00% 

On-Prop~rty % of Total % of Total 
Resident Medium RcccptoT 

Child - Risk - Risk 
O.OE+OO 0.00% 0.00% 

1.9E-07 1.53% 0.06% 
O.OE+oO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 

2.3E-09 0.02% 0.00% 
4.1E-06 33.01% 1.25% 
2.2E-07 1.76% 0.07% 
7.9E-06 63.68% 2.42% 

- 

1.2E-05 100.00% 3.79% 
2.8E-11 0.43% 0.001 NIA 

3.OE-13 0.02% 0.00% 
3.5E-16 0.00% 0.001 
9.4E-17 0.00% 0.00% 
9.5E-12 0.51% 0.00% 
8.7E-12 0.46% 0.00% 
3.9E-12 0.21% 0.00% 
7.1E-14 0.00% 0.00% 

1.SE-14 0.00% 0.00% 
7.OE-12 0.37% 0.00% 
3.4E-13 0.0256 0.00% 

5.6E-11 2.96% 0.00% 

1.7E-09 90.09% 0.00% 
1.3E-10 6.95% 0.00% 

O.OE+OO 0.00% 0.00% 
O.OE+Oo 0.00% 0.00% 

1.8E-09 97.01% 0.00% 
1.9E-09 100.00% 0.00% 

1.9E-14 0.008 0.00% 

1.3E-11 0.67% 0.00% 

Mcdium 
Homegrown 
Produce 
(Groundwater 

Affwtcd) 

BWflMillr 
@ust 

Affected) 

GreatMiami %Total %Told 
RiverUser Mcdium Receptor 
1Adult)mw 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Parameter 
(3-137 

PU-238 
NP-237 

PU-2391240 
SR-90 
u-234 
U-2351236 
U-238 

Total Radiological Risk 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 

Total Radiological Rid 

Arsenic 
B c l y l l i  
Cf&azOlc 
Dibcnz(a,h)anIhraccnc 

Total Chemical Rlsl 

rentMiami %Total %Total 
liveruser Medium Receptor 
(Youth)mm 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

333-13 0.01% 0.00% 
5.9E-16 0.001 0.00% 
1.6E-16 0.00% 0.00% 
3.OE-11 0.46% 0.00% 
2.7E-11 0.42% 0.00% 
1.3Bll 0.21% 0.00% 
1.9E-13 0.00% 0.00% 
5.2E-14 0.00% 0.00% 
4.OB14 0.00% 0.00% 
2.3811 0.36% 0.00% 
1.1E-12 0.02% 0.00% 
4.1E-11 0.64% 0.00% 
1.7E-10 2.54% 0.00% 

6.0E-09 92.17% 0.00% 

O.OE+00 0.00% 0.001 
O.OE+W 0.001 0.00% 

6.5E-09 100.00% 0.00% 

3.OE-10 4.69% 0.00% 

6.3E-09 97.46% 0.00% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

NIA 
NIA 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
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TABLE B.33-31 
(continued) 

Ofi-propcrty % of ~ o t a l  % of ~ o t a l l  

,._ 
- 1  

T a l  Radiological Rid 1.9E-05 100.00% 0.59% 9.8E-07 100.00% 1.49%1 1.8E-07 100.00% 5.53% 

Expanded % of Total % of Total 
rrespasser Medium Receptor 

%ofTotal 
Receptor 
- Risk 

0.00% 
0.00% 
0.00% 
0.00% 
1.85% 
0.10% 
3.58% 

User - Risk 
NIA 
- 

On-Prop~rty %ofTotal %ofTotal 
Resident Medium Receptor 

Risk Risk - Fanncr(RMEl - 
O.OE+Oo 0.00% 0.00% 

1.7E-10 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 

8.7E-10 0.00% 0.00% 
6.4E-06 33.53% 0.20% 
3.4E-07 1.79% 0.01% 
1.2E-05 64.68% 0.38% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

F a r m e r -  Risk - Risk 
O.OE+Oo 0.0096 0.00% 

7.6E-10 0.08% 0.00% 
O.OE+Oo 0.00% 0.00% 

1.4E-10 0.01% 0.00% 
3.3E-07 33.46% 0.50% 
1.8E-08 1.78% 0.03% 
6.3E-07 64.66% 0.96% 

BccflMilk 
(Groundwater 

Affected) 

Off-Property 
Resident 

Child 
O.OE+OO 

1.9E-13 
O.OE+00 

1.3E-11 
6.OE-08 
3.2E-09 
1.2E-07 

- 
CS-137 
NP-237 
PU-238 
SR-90 
u-234 
U-2351236 
U-238 

% of Total 
Medium 

Risk 
O.OE+Oo% 

0.00% 
0.00% 
0.01% 

33.49% 
1.79% 

64.71% 

- 

. -  

I 
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TdalRudioIogiculRhA 

On-Property %ofTotal 
Resideat Medium 

Risk Farmer CCT) - 
O.OE+OO 0.00% 

5.3E-10 0.05% 
O.OE+oO 0.00% 

3.6E-10 0.03% 
3.5E-07 33.50% 
1.9E-08 1.79% 
6.8E-07 64.63% 
l.lE-06 100.00% 0.40%1 3.5E-06 100.00% 1.06%1 I 

% of Total 
Receptor 

Risk - 
0.00% 
0.0096 
0.00% 
0.00% 
0.13% 
0.01 56 
0.26% 

On-Property % of Total % of Total 
Resident Medium Receptor 
- Child - Risk - Risk 
O.OE+W 0.00% 0.00% 

O.OE+OO 0.00% 0.00% 
1.2E-09 O.W% 0.00% 

6.2E-08 1.79% 0.02% 
2.3E-06 64.65% 0.69% 

6.3E-10 0.02% 0.00% 

1.2E-06 33.51% 0.36% 

Great Miami 96 Total 
Riveruser Medium 

(Adulo !ti& 
NIA 

NIA 
NIA 

NIA 
NIA 

NIA 

NIA 

% Total 
Receptor 

Risk - 
BcefIMik 

(Groundwater 
Aff’tcd) 

6reatMiami %Total %Total 
Riveruser Medium Receptor 

( Y O u t h l R i J L ~  
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

-137 
NP-237 
PU-238 
SR-90 
u-234 
U-2351236 
U-238 

NIA significa that cxposurc of the receptor to the indicated medium is not applicable. 
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Off-prOpe@ %Total % o f  
Resident Medium Receptor 

Off-prOPeQ %Total %of 
Resident Medium Receotor 

SUMM 
Expanded %Total %of  
:repasser Medium Receptor 

1.7E-02 12.44% 4.29% 
1.9E-02 13.48% 4.65% 
2.6E-02 18.59% 6.41% 
4.3E-03 3.06% 1.06% 
7.3E-02 52.37% 18.06% 
8.4E-05 0.0696 0.02% 

Medium 
SurfaceSoil 

Sediment 

Groundwater 

surface 
Water 

Homegrown 
Produce 

(Dust 
Affeded) 

Homegrown 
Produce 
(Groundwater 

Affected) 

1.4E-01 100.00% 34.49% 
1.5E-03 3.12% 0.36% 

Parameter 
Arsenic 
Beryllium 
Cadmium 
Chromium 

Dibenzofuran 

Arsenic 
Chromium 
Cobalt 
Manganese 
Thallium 
U-TOTAL 
bis(2-Ethylhexy1)phthalate 

Totai 
Arsenic 
Beryllium 
Cadmium 
Mercury 
Molybdenum 

U-TOTAL 

Totai 

U-Total 

Arsenic 
Cadmium 
U-TOTAL 
bis(2-Ethylhexyl) phthalate 
Toluene 

Total 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Molybdenum 

Dibenzofuran 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Molybdenum 

Dibenzofuran 

Total 

U-TOTAL 

Total 

U-TOTAL 

Total 

7.2E-W 1.55% 0.18% 
5.3E-W 1.14% 0.13% 
2.1E-02 44.54% 5.15% 
2.1E-03 4.49% 0.52% 
2.1E-02 45.14% 5.21% 
9.4E-06 0.02% 0.00% 
4 . W  100.00% 11.55% 

NIA 
NIA 
NIA 
NIA 
NIA 

9.0E-04 0.41% 0.22% 
1.3E-03 0.58% 0.31% 
2.2E-01 98.99% 53.41% 
1.5E-05 0.01% 0.00% 
1.1E-05 0.01% 0.00% 

- NIA O.OE+OO 0.00% 0.00% 
O.OE+OO 0.0096 0.00% 

1.7E-08 0.0096 0.00% 
O.OE+OO 0.00% 0.00% 

5.8E-07 0.00% 0.0096 
9.9E-01 100.00% 77.57% 
9.9E-01 100.00% 77.57% 

NIA 

2.2E-01 100.00% 53.95% 
NIA 

0.00% O.OE+OO 0.00% 
0.00% O.OE+OO 0.00% 
0.00% 3.9E-08 0.00% 

O.OE+OO 0.00% . 0.00% 
1.3E-06 0.0096 0.00% 

2.OE+00 100.00% 59.90% 
2.OE+00 100.00% 59.90% 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

3.5- 100.00% 0.0096 
O.OE+OO 0.0046 0.0096 
O.OE+00 0.00% 0.00% 
2.9E-03 0.11% 0.01% 

O.OE+00 0.00% 0.0096 
5.0E-03 0.20% 0.02% 

2.5E+00 99.69% 11.09% 
O.OE+OO 0.00% 0.00% 
2.5E+00 100.00% 11.13% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Ell 
YI 

m- [ 'p 

pd 8 

Farmer Child Hazard !la& 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+00 
O.OE+OO 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

3.0E-06 2.88% 
4 . M  1.79% 1.9E-06 1.79% 

0.00% 
0.00% 
0.00% 

2.6E-05 100.00% 0.00SSl l.lE-W 100.00% 
O.OE+00 0.00% 0.00SSl O.OE+OO 0.00% 

Resident 

2.8E-01 

1.6E-01 
3.0E-W 
5.4E-01 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

96 Total 
Medium 
Hazard 

51.80% 
6.78% 

10.37% 
1.76% 

29.23% 
0.06% 

100.00% 

0.16% 
0.25 % 

0.70% 

O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 

3.- 0.19% 0.16% 
O.OE+OO 0.00% 0.00% 

3.1E-02 0.16% 0.14% 
1.9E+01 99.65% 84.87% 
1.9E+01 100.00% 85.16% 

NIA 
NIA 
NIA 
NIA 
NIA 

9.9E-06 2.86% 
6.2E-06 1.79% 

2.4E-05 6.87% 
O.OE+OO 0.00% 0.00% 



Medium 
Soil 

Sediment 

Groundwater 

Surface 
Water 

Homegrown 
Produce 

(Dust 
Affeded) 

Homegrown 
Produce 
(Groundwater 

Affected) 

On-Property % Total % o f  

Farmer CCI') 
Resident Medium Receptor 

1.5E-01 78.90% 1.17% 
3.7E-03 2.02% om% 
8 . 4 W  4.51% 0.07% 
3.3E-03 1.80% 0.03% 
2.4EU.2 12.72% 0.19% 
9.5E-05 0.05% 0.00% 
1.9E-01 100.00% 1.48% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

O.OE+OO 0.00% 0.00% 
O.OE+Oo 0.00% 0.00% 
2.0EU.2 0.19% 0.16% 

O.OE+OO 0.00% 0.00% 
1.7EU.2 0.16% 0.14% 

I.lE+Ol 99.66% 87.08% 
l.lE+OI 100.00% 87.38% 
NIA 
NIA 
NIA 
NIA 
NIA 

l.5E-04 88.13% 0.00% 
6.2E-07 0.36% 0.00% 
5.0E-06 2.86% 0.00% 
3.1E-06 1.79% 0.00% 

O.OE+Oo 0.00% 0.00% 
1.2E-05 6.87% 0.00% 

O.OE+OO 0.00% 0.00% 

Parameter 
Arsenic 
Beryllium 
Cadmium 
Chromium 
U-TOTAL 
Dibenzofuran 

Arsenic 
Chromium 
Cobalt 
Manganese 
Thallium 

bis(2-Ethylhexy1)phthalate 
Tom1 

Arsenic 
Beryllium 
Cadmium 
Mercury 
Molybdenum 

Total 

U-TOTAL 

U-Total 

Arsenic 
Cadmium 
U-TOTAL 
bis(2-Ethylhexyl) phthalat 
Toluene 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Molybdenum 

Dibenzofuran 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Molybdenum 

Dibenzofuran 

TO&) 

Tomi 

U-TOTAL 

To& 

U-TOTAL 

1.7- 100.00% 0.00% 
O.OE+OO 0.00% 0.00% 

0.02% 
0.08% 
0.05% 
0.22% 
0.008 

O.OE+OO 0.00% 0.00% 
1.9E-03 0.15% 0.02% 

O.OE+00 0.00% 0.00% 
2.5E-03 0.20% O.M% 

1.3E+00 99.65% 10.09% 
O.OE+00 0.00% 0.00% 
1.3E+00 100.00% 10.12% 

NIA 
NIA 
NIA 
NIA 
NIA 

TABLE B.3.3-32 
(COntinUEd) 

1.2fX3 6.61% 0.31% 
4.5E-05 0.25% 0.01% 
5.5E-05 0.31% 0.01% 
6 . l W  3.40% 0.16% 
1.OEU.2 56.93% 2.70% 
5 . 8 W  32.34% 1.53% 
2.9E-05 0.16% 0.01% 

On-Propew 
Resident 
- Child 
1.4E+OO 

1 .OEU.2 
4.6EU.2 
3.0EU.2 
1.3E-01 
8.2- 

1 . 8 W  7.89% 7.47% 
5.7E-05 0.25% 0.23% 
7.0E-05 0.30% 0.29% 
7.2E-04 3.14% 2.97% 
1.3E-02 58.25% 55.15% 
6.9E-03 29.99% 28.39% 
4.lE-05 0.18% 0.17% 

% Total 
Medium 

86.80% 
0.63% 
2.80% 
1.81% 
7.90% 
0.05% 

O.OE+OO 0.00% 0.00% 
8.1EU.2 0.19% 0.14% 

O.OE+00 0.00% 0.00% 
7.2EU.2 0.17% 0.12% 

4.3E+01 99.65% 74.28% 

~~~ ~ 

Wof T y t  Miami % Total % Total 
Receptor h v e r U s e r  Medium Receptor 

NIA 
NIA 
NIA 
NIA 
NIA 

/AdulQ Hazard H&rd %%I NIA 

NIA 
NIA 
NIA 
NIA 

1.2E-03 88.13% 0.00% 
5.0E-06 0.36% 0.00% 
4.0E-05 2.86% 0.00% 
2.5E-05 1.79% 0.00% 

O.OE+00 0.001 0.00% 
9.6E-05 6.87% 0.00% 

O.OE+00 0.00% 0.00% 

7.0E44 0.19% 0.19% 
3.7E-06 0.00% 0.00% 

O.OE+OO 0.00% 0.00% 
1.6EU.2 4.49% 4.27% 
3.6501 100.00% 95.26% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1.6E+00 100.00% 2.81% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

O.OE+OO 0.00% 0.00% 
1.5EU.2 0.15% 0.03% 

O.OE+00 0.00% 0.0096 
2.OEU.2 0.20% 0.04% 

I.OE+Ol 99.65% 17.55% 
O.OE+OO 0.00% 0.00% 
l.OE+Ol 100.00% 17.61% 

GreatMiami %Total %Total 
River User Medium Receptor 

NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

I 1.8E-02 100.00% 4.74%1 2.3Un 100.00% 94.67% 
O.OE+OO 0.00% 0.00%l NIA I NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

4.3E+01 100.00% 74.54961 
NIA 1 3.4E-01 95.32% 90.80% 6 . m  51.99% 2.77% 

5.7E-04 43.77% 2.33% 
1.OE-07 0.01% 0.00% 

O.OE+OO 0.00% 0.00% 
5.5E-05 4.23% 0.23% 
1 3 - 0 3  100.00% 5.33% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1.4E-03 100.00% 0.00%1 I 
O.OE+OO 0.00% 0.00Sal NIA I NIA I 
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F 
W 

Medium 
BeefiMilk 

(Dust 
A M )  

Beefmilk 
(Groundwater 

A M )  

$3 

Parameter 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Molybdenum 
U-TOTAL 
D l b e o z O f u r a n  

Arsenic 
Beryllium 
Cadmium 
Chromium 
Molybdenum 

Dibenzofuran 

Tom 

U-TOTAL 

Tom 

Expanded %Total %of  
rrespasser Medium Receptor 
& m m  
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

TABLF, B.3.3-32 
(continued) 

Off-Pr~perty %Total % of 
Resident Medium Receptor 
Farmer 

4 . 1 M  75.33% 0.00% 
7.5EU9 0.14% 0.00% 
5.2E-07 9.71% 0.00% 
4.3E-Ol 7.94% 0.00% 

O.OE+00 0.00% 0.00% 
3.7EU7 6.89% 0.00% 

O.OE+OO 0.00% 0.00% 
5.4E-06 

O.OE+OO 
O.OE+OO 

lSE44 
O.OE+OO 

4 . 8 W  
1 . 5 W  

O.OE+OO 
6 . 3 W  

- 

100.00% 
0.00% 
0.00% 
0.23 % 
0.00% 

75.78% 
23.98% 
0.00% 

100.00% 

0.00% 
0.00% 
0.00% 
0.01 % 
0.00% 
3.73% 
1.18% 
0.00% 
4.93% 

Off-property 
Resident 

Child - 
1.1MS 
1.4M8 
2.9E-06 
2.7E-06 

O.OE+OO 
3.7E-06 

O.OE+OO 

% Total 
Medium 

54.51% 
0.07% 

14.07% 
13.36% 
0.00% 

17.99% 
0.00% 

9.0-8 0.14% 
6.3E-06 9.75% 
5.2E-06 7.95% 

O.OE+OO 0.00% 
4.5E-06 6.91% 

O.OE+00 0.00% 
2.0E-05 100.00% 0.00% 

O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 
2.9E-W 0.00% 0.00% 

O.OE+OO 0.00% 0.00% 
2.9E-01 66.39% 8.76% 
1.5E-01 33.61% 4.43% 

O.OE+00 0.008 0.00% 
4.4E-01 100.00% 13.20% 

% of 
Receptor 
Hazard 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 

6.5E-05 100.00% 0.00% 
O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 

l.lE43 0.37% 0.00% 
O.OE+OO 0.00% 0.00% 
2.6E43 0.86% 0.01% 
2.9E-01 98.77% 1.29% 

O.OE+00 0.00% 0.00% 
3.0E-01 100.00% 1.31% 

MEDIA 4.0E-01 13E+00 3.4E+00 23E+01 I 
NIA signifies that exposure of the receptor to the indicated medium is not applicable. 

Q 
n3 
w 
CL) 



Medium 
5 +v-. Beef/Mik 

4-- 

'S' (Dust 
Affected) 

J3eefMk 
(Groundwater 

Affected) 
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TABLE B.3.3-32 

On-Property %Total % of Ion-Property %Total % of IGreatMiami % Total %Total IGreatMiami %Total %Total 

Parameter 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Molybdenum 
U-TOTAL 
Dibenzofuran 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Molybdenum 

Dibenzofuran 

Tom1 

U-TOTAL 

Tomi 

Resident 
Farmer Cm 

2.5E-05 
4.7E-08 
3.0E-06 
2 . 4 M  

O.OE+OO 
1 . 9 M  

O.OE+OO 

O.OE+OO O.W% 0.00% 
7.9E-03 0.27% 0.01% 

O.OE+OO 0.00% 0.00% 
1.- 0.54% 0.03% 

2.9ES00 99.19% 4.99% 
O.OE+OO 0.00% 0.00% 
2.9E+00 100.00% 5.03% 

Medium 
Hazard 
77.14% 
0.15% 
9,35% 
7.46% 
0.00% 
5.90% 
0.00% 

NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 

Receptor 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 

Resident 
Child - 

1.3E-04 
1 .m 
3.5E-05 
3.3E-05 

O.OE+00 
4.4E-05 

O.OE+OO 

Medium 
Hazard 

54.41% 
0.07 % 

14.12% 
13.37% 
0.00% 

18.03% 
0.00% 

Receptor 
Hazard 

0.001 
0.00% 
0.00% 
0.00% 
0.00% 
0.0091 
0.00% 

River User Medium Receptor 
(Adulg Hasard Hazard 

NIA 
NIA 

~ NIA 
NIA 
NIA 

~ NIA 
I NIA 

Riveruser Medium -tor 
Hazard Hazard 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

3.2E-oJ 100.00% 0.00WI 2.5E-04 100.00% 0.00%l I 
O.OE+OO 0.00% 0.00Wl O.OE+OO 0.00% 0.00Wl NIA I NIA 

O.OE+OO 0.00% 

1.3E-01 98.51% 
O.OE+00 0.00% 0.00% 

1.3E41 100.00% 1.01% 

MEDIA 13E+01 5.8E+01 3.8E-01 2.4J3-02 Y 
Y I 

NIA signifies that exposure of the receptor to the indicated medium is not applicable E 

:: 3 
24 
cd 

I 
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TABLE B.3.4-1 

Direct Contact Medium 

soil 

air 

Current Land Use Route of Exposure 

incidental ingestion 
dermal contact 
external radiation 

inhalation of particulates, 
volatiles, gases, and 
radionuclides 

hrrent Access Controls 
current use of FEMP 
ontinues, DOE 
)w ners hip) 

~~ 

surface water 

sediment 

air 

plants (homegrown 
produce) 

SOLID WASTE LANDFILL 
EXPOSURE POINT CONCENTRATIONS FOR SCENARIOS EVALUATED 

incidental ingestion 
dermal contact 

ingestion 
dermal contact 
external radiation 

inhalation of particulates, 
volatiles, and gases 

ingestion 

Receptor 

Trespassing Youth 

Off-Propetty Resident 
Farmer (adult and 
child), livestock grazing 
off-property 

Groundskeeper 

User of Meat/Milk 
Products 

livestock (grazing at 
property boundary) , volatiles, inhalation and of particulates, gases 

ingestion of milk and beef 

soil ingestion 
dermal contact 
external radiation 

livestock grazing 
on-property 

ingestion of milk and beef 

I 

Exposure Point Concentration 

surface soil within subunit 

maximum estimated on-site current concentrations 
derived from airborne soil air modeling results 

~ ~~~~ 

surface water within subunit 

sediment within subunit 

maximum estimated off-site current concentrations 
derived from airborne soil air modeling concentrations 

maximum estimated off-site current concentrations 
derived from airborne soil air modeling results 

maximum estimated off-site current concentrations 
derived from airborne soil air modeling results 

maximum estimated on-site current concentration 
derived' from air modeling 

surface soil within subunit 

maximum estimated on-site current concentrations 
derived from deposited airborne surface soil modeling 
results 



Future Land Use 

I 

produce) 

ederal Ownership 
ncludes exposure routes 
iat require development 
me) 

maximum estimated off-site future concentrations derived 
from airborne soil air modeling results 

maximum estimated off-site future concentrations derived 
from deposited airborne soil air modeling and 
groundwater modeling results 

qithout Federal 
Iwnership (includes 
xposure routes that 
equire development 
me) 

air 

plants (homegrown 
produce) . 

livestock (grazing on 
propew) 

Receptor 

inhalation of particulates, 
volatiles, gases, and indoor 
radon emissions from soil radium 

ingestion of fruits and 
vegetables 

ingestion of milk and beef 

maximum estimated on-site future concentrations from 
airborne soil modeling results and modelled radon 

maximum estimated on-subunit future concentrations 
derived from deposited airborne soil air modeling and 
groundwater modeling results 
maximum estimated on-site future concentrations derived 
from deposited airborne soil air modeling and 
groundwater modeling results 

Wure Off-Property 
Jarmer (adult and child), 
ivestock grazing off- 
Iroperty, groundwater 
Iff-property 

incidental ingestion 
dermal contact 
inhalation 

Zxpanded Trespasser 
:adult and child) 

groundwater concentrations underlying Solid Waste 
Landfill at time when concentration is greatest 

Future On-Property 
Resident h m e F  (adult 
and child), livestock 
grazing on-property, 
groundwater on property 
RME and CT estimates 

TABLE B.3.4-1 
(Continued) 

Direct Contact Medium I Route of Exposure I Exposure Point Concentration 

livestock (grazing at 
property boundary) 

groundwater ingestion + inhalation 

ingestion of milk and beef 

dermal contact 

air inhalation of particulates, 
radionuclides, volatiles, and 
gases 

~~ ~ 

incidental ingestion I dermal contact 
surface water 

sediment ingestion 
dermal contact 
external radiation 

soil I ingestion 

I dermal contact I external radiation 

maximum estimated off-site future concentrations derived 
from deposited airborne soil air modeling and 
groundwater modeling results 

modeled groundwater concentrations off-sire at time when 
concentration is greatest 

maximum estimated on-site airborne soil modeling results 

surface water within subunit 

sediment within subunit 

surface soil within subunit 

~ ~~ 

groundwater 

’.. 
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TABLE B.3.4-1 
(Continued) 

Future Land Use Receptor Direct Contact Medium Route of Exposure 

Future On-Property soil incidental ingestion Vithout Federal 
Iwnership (includes 
xposure routes that 
equire development 
me) (Continued) 

waste 
materiallsubsurface soil 

air 

With or Without Federal 
)wnership 

dermal contact 
external radiation 

external radiation 
incidental ingestion 
dermal contact 

inhalation of particulates, 
volatiles, and gases 

Resident Farmer (adult 
and child), livestock 
grazing on-property , 
groundwater on property, 
M E  and CT estimates 
(Continued) 
Future Homebuilder (per 
Operable Unit 1) 

maximum modelled 
perched groundwater 
directly underlying 
subunit 

surface water 

Future Perched 
Groundwater User (Solid 
Waste Landfill and Lime 
Sludge Ponds only, RME 
and CT estimates 

ingestion, dermal contact, and 
inhalation of volatiles released 
during household use 

ingestion 
dermal contact 

Great Miami River User 

sediment 

fish 

~~ 

ingestion 
dermal contact 
external radiation 

ingestion 

I:ER\CRU?KI\TLC\APP-H\TAD3.4-1\Rbruary 8 .  1994 10:53m 

Exposure Point Concentration 

surface soil within subunit 

subsurface soil within subunit 

air concentrations at construction site based on modeling 

maximum modelled groundwater concentration in perchel 
groundwater directly underlying Solid Waste Landfill 

estimated concentrations in Great Miami River 

estimated concentrations in Great Miami River 

estimated fish concentrations in Great Miami River 
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from analytical data on samples collected within the boundaries of the Solid Waste Landtill subunit. 

For the future on-property farmer it was assumed that the farmer resided on the Solid Waste Landtill 

and simultaneously farmed that area. The Solid Waste Landtill was chosen as a farm and residence 

site since it is feasible to place either a home or an agricultural field on this subunit. Because of the 

feasibility of constructing a home on the Solid Waste Landtill, risks to a potential homebuilder were 

also determined for this area. Additionally, because the Solid Waste Landfill is underlain by perched 

groundwater, risks to a future perched groundwater user were assessed. This and other relevant 

information regarding exposure point concentrations for the Solid Waste Landfill is summarized in 

Table B.3.4-1. 

B.3.4.2 Constituents of Potential Concern 

The CPCs identified for surface soil, subsurface soil, surface water, sediment, 1000 series wells, and 

2000 series wells are Summarized in Tables B.3.4-2(a), (b), (c), (d), (e), and (t), respectively 

(Attachment 111). Table 3.4-3 summarizes CPCs for the Solid Waste Landfill by medium. 

B.3.4.3 Risk Characterization for Current Land Use 

The scenarios characterized for the Solid Waste Landfill assuming continued DOE ownership are a 

trespassing youth; the off-property farmer and resident child using food products from livestock 

grazing off-property and from produce grown off-property; a current user of meat and milk products 

from livestock grazing on-property; and a groundskeeper exposed to on-site contaminant 

concentrations. 

B.3.4.3.1 TresDassing Youth 

Risk was characterized for the trespassing youth contacting CPCs via ingestion and dermal contact 

with surface soil within the subunit; external radiation resulting from exposure to surface soil and 

sediment within the subunit; inhalation of airborne particulates; and ingestion and dermal contact with 

surface water and sediment within the subunit. The exposure point concentrations for exposure to 

soil, surface water, and sediment were based on analytical data, while the inhaled particulate 

concentration was based on air modeling results as described in the Section B.2.0. 

Risks and hazards calculated for the trespassing youth on the Solid Waste Landfill are presented in 

Tables B.3.4-4, B.3.4-5, and B.3.4-6 (Attachment 111) for exposure to contaminated soil, surface 

water, and sediment, respectively. Total risk for exposure to soil was 1.3 x lo”. This was primarily 
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GROUNDWATER 

TABLE B3.4-3 

PERCHED 
GROUNDWATER SURFACE WATER 

a 

CONSIlTUENTS OF POTENTIAL CONCERN 
FOR THE SOLID W A m  LANDFILL 

SURFACE SOIL c 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 

TH-228 
TH-230 
TH-232 
U-234 
U-235123 6 
U-23 8 

-_ 

h 
-- 

NP-237 
PU-238 
PU-2391240 
FA-226 
FA-228 
SR-90 

-- 
r ~ - 2 2 8  
r ~ - 2 3 0  
~ ~ - 2 3 2  
U-234 
U-2351236 
U-238 

Arsenic Arsenic 
Beryllium 
Cadmium , 

Chromium 

Lead ’ 

-- 

-- 
-- 

TH-TOTAL -- 
U-TOTAL 
4,4‘-DDE 
Benzo(a)anthracene 
Benzo(a)p yrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 

Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 

Indeno(l,2,3-cd)pyrene 
Phenanthrene 

bk(2-Ethylhexyl) phthalate 

__  

-- __  

-- 
_- 

Chromium 
Cobalt 
Lead 
Manganese 
Silicon 

Thallium 
TH-TOTAL 

U-TOTAL 
-- 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 

Carbazole 
Chrysene 

bis(2-Ethylh~xyl) phtbhte 

__ 
-_ 

Ruoraithene 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
Pyrene 

-- 
I I 

- = not a CPC in this medium . a 

~~ 

remual Constituents 

’U-238 

1-234 
1-235 
J-23 8 

6 
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due to external radiation exposure to radium-228 (1.4 x 

and dermal contact with beryllium in the soil (7.2 x 10" risk). The risks calculated for all other 

CPCs were at or below the 1 x lo-' risk level. Total risk for exposure of a trespassing youth to 

CPCs in surface water on the Solid Waste Landtill was below 1.0 x lo6 ,  but was 2.5 x for 

sediment due to external radiation from thorium-228. Total HIS calculated for exposure of a 

trespassing youth to CPCs in soil, surface water, or sediment on the Solid Waste Landfill were all 

well below 1.0. 

risk) and thorium-228 (2.6 x risk) 

B. 3.4.3.2 Current Off-ProDertv Farmers 

Risk was characterized for the current off-property farmer and resident child contacting CPCs via 

inhalation of airborne particulates; and ingestion of airborne particulates deposited on homegrown 

produce and in milk or beef from livestock grazing on particulates deposited on oft-property 

vegetation. For all of these routes of exposure, the exposure point concentration was based on air 

modeling results as described in the Section B.2.0. 

Risks and hazards calculated for the off-property farmer and resident child exposed to CPCs in 

airborne soil particulates from the Solid Waste Landfill are presented in Tables B.3.4-7(a) and 

B.3.4-7(b), respectively (Attachment 111). The total risk was 3.5 x lo8  and 7.9 x 

and resident child, respectively. The total hazard for both the farmer and child was well below 1.0. 

for the farmer 

Risks and hazards associated with ingestion of CPCs in beef and milk for the current off-property 

farmer and resident child are given in Tables B.3.4-8(a) and B.3.4-8(b), respectively (Attachment 111). 

Total risk for all CPCs consumed in beef and milk was 6.4 x for the farmer and 

child, respectively. The total HIS for all CPCs consumed in beef and milk was well below 1.0 for 

both the farmer and child. 

and 3.6 x 

Risks and hazards associated with ingestion of CPCs in homegrown produce for the off-property 

resident farmer and child are given in Tables B.3.4-9(a) and B.3.4-9(b), respectively (Attachment 111). 

The total risk for all CPCs consumed in homegrown produce was 5.3 x 

farmer and child, respectively. The total HI for all CPCs consumed in homegrown produce was well 

below 1.0 for both the farmer and child. 

and 1.8 x for the 

*., > /  . 
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Risk and hazard to the current user of meat and milk products is given in Table 3.4-10 (Attachment 

111). Total risk was less than 1 .O x and total HI was well below 1 .O. 

B.3.4.3.4 Current Groundskeeper 

Risks and hazards to the current groundskeeper are given in Table 3.4-1 1 (Attachment 111). Total 

carcinogenic risk was 2.4 x l o 5  due mostly to external radiation from radium-228, thorium-228, and 

uranium-238, and dermal contact with beryllium in soil. The total HI was less than 1.0. 

B.3.4.4 Risk Characterization for Future Land Use 

The future scenarios characterized for the Solid Waste Landtill assuming continued federal ownership 

are the off-property farmer and resident child and an expanded trespasser. Future scenarios 

characterized for the Solid Waste Landfill assuming private ownership are an on-property farmer and 

resident child living on and farming the Solid Waste Landfill; a future home builder; a future perched 

groundwater user. Recreational users of the Great Miami River were evaluated for federal and 

private ownerships. 0 .  
B.3.4.4.1 Future Off-Propertv Farmers 

For the off-property farmer and resident child, risks were calculated for exposure to CPCs in airborne 

soil. Receptors were presumed to contact CPCs in air via inhalation of airborne particulates; by 

consumption of homegrown produce on which airborne soil was deposited and that was watered with 

contaminated groundwater; by ingestion of milk and beef from cattle grazing on vegetation on which 

airborne soil was deposited and that consumed contaminated groundwater; and by ingestion, dermal 

contact, and inhalation of contaminated groundwater. All of the exposure point concentrations for 

this scenario were derived from air and groundwater modeling results as described in Section B.2.0, 

Methodology. 

Risks and hazards calculated for the future off-property farmer and resident child exposed to CPCs in 

soil and airborne contaminants from the Solid Waste Landfill are given in Tables B.3.4-12(a) and 

B.3.4-12(b), respectively (Attachment 111). The total risk was 1.1 x 

and child, respectively. The risks associated with any individual CPC was at or below the 1 x 10" 

risk level,.. The total HIS for both the farmer and child were well below 1.0. 

and 2.4 x lo-' for the farmer 

(.: \ \ \; ..: . .. i:% 
' !!' _. 
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Risks and hazards associated with ingestion of CPCs in beef and milk for the off-property farmer and 

resident child are given in Tables B.3.4-13(a) and 8.3.4-13(b), respectively (Attachment 111). The 

total risk for all CPCs consumed in beef and milk was 1.5 x IO' and 8.4 x 108 for the farmer and 

child, respectively. The total HIS for all CPCs consumed in beef and milk were well below 1 .O for 

both the farmer and child. 

Risks and hazards associated with ingestion of CPCs in homegrown produce for the off-property 

farmer and resident child are given in Tables B.3.4-14(a) and B.3.4-14(b), respectively 

(Attachment 111). The total risk for all CPCs consumed in homegrown produce was 1.2 x 
4.1 x lo-* for the farmer and child, respectively. The total HIS for all CPCs consumed in homegrown 

produce were well below 1.0 for both the farmer and child. 

and 

. 

The risks and hazards associated with exposure of the off-property farmer and resident child to 

groundwater are given in Tables B.3.4-15(a) and B.3.4-15(b), respectively (Attachment 111). No risks 

exceeded 1.0 x 10" and both total HIS were below 1.0. 

B.3.4.4.2 Future On-Prouertv ExDanded TresDasser 

The expanded trespasser was assumed to contact CPCs directly via inhalation of airborne particulates 

of soil; ingestion and dermal' contact with sediment and surface water; ingestion and dermal contact 

with surface soil; and external radiation resulting from exposure to contaminated soil and sediment. 

The exposure point concentrations for inhalation of airborne particles were estimated from airborne 

soil modeling results while all other exposure point concentrations were derived from analytical data. 

Risks and hazards calculated for the future expanded trespasser due to CPCs in soil at the Solid Waste 

Landfill are presented in Table B.3.4-16 (Attachment 111). The total risk due to exposure to all CPCs 

in soil by all exposure pathways was' 2.8 x This was primarily due to inhalation of uranium-238 

in airborne soil, external radiation by radium-228, thorium-228, and uranium-238, and dermal contact 

with beryllium in soil. 

Total risk due to exposure to all CPCs in surface water (Table 3.4-17, Attachment 111) did not exceed 

the 1 .O x 10" risk level. Total risk due to sediment (Table 3.4-18, Attachment 111) slightly exceeded 

the 1 .O x level due to ingestion of and dermal contact with arsenic and external radiation from 

thorium-228. All HIS were below 1.0. 
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B.3.4.4.3 Future On-ProDertv (Solid Waste Landtill) Farmers 

February 18, 1994 

Risks were quantified for the hture on-site farmer and resident child living on the Solid Waste 

Landfill, assuming livestock would be grazing on the landtill and both humans and livestock would be 

using groundwater underlying the Solid Waste Landtill. Risks were calculated for inhalation of 

airborne particulates estimated from modelled results as described in Section B.2, and Appendix A, 

and Section 5.0 of this RI report; and for direct contact with soil via ingestion, external radiation, and 

dermal contact. Risks were estimated for ingestion of homegrown produce on which contaminated 

soil was deposited and which was irrigated with groundwater underlying the Solid Waste Landfill; and 

for ingestion of milk and beef from livestock consuming on-property vegetation on which airborne 

soil was deposited and drinking groundwater underlying the Solid Waste Landtill. Risks associated 

with ingestion, dermal contact, and inhalation of contaminants in groundwater underlying the Solid 

Waste Landfill were also assessed. Exposure point concentrations for these routes of exposure were 

based on air and groundwater modeling results. 

Risks and hazards for the RME Solid Waste Landfill on-property farmer and resident child exposed to 

CPCs in surface soil and in airborne pakculates are given in Tables B.3.4-19(a) and B.3.4-19(b), 

respectively (Attachment 111). The total risks for the on-property farmer and resident child were 

1.1 x l o 3  and 1.2 x lo4, respectively. The greatest risks were associated with external radiation 

from radium-228, thorium-228, and uranium-238 and ingestion of arsenic and beryllium. For dermal 

contact, the highest RME risk calculated was 2.4 x lo4 for beryllium. HIS of 1.5 and 3.3, due to 

ingestion and dermal contact with uranium-total, were calculated for farmer and child exposures to 

surface soil, respectively. 

Risks and hazards associated with exposure to contaminants in groundwater for the RME on-property 

farmer and resident child are given in Tables B.3.4-20(a) and B.3.4-20(b), respectively 

(Attachment 111). The risk to the farmer and child was 3.4 x and 1.5 x respectively. HIS 

were well below, 1 .O for both receptors. 

Risks and hazards associated with exposure to contaminants in homegrown produce for the RME 
farmer and resident child are given in Tables B.3.4-21(a) and B.3.4-21(b), respectively 

(Attachment 111). The risk associated with homegrown produce for the RME farmer was 8.5 x 

and for the child was 2.8 x 

produce. HIS below 1.0 for both the farmer and the child. 

This was due almost entirely to the estimated presence of arsenic in 
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Risks and hazards associated with exposure to contaminants in beef and milk for the RME farmer 

and resident child are given in Table B.3.4-22(a) and B.3.4-22(b), respectively (Attachment 111). The 

This 0-6 and for the child was 5.1 x risk associated with beef and milk for the adult was 9.1 x 

is largely due to the estimated uptake of the PAH, indeno( 

below 1 .O for both receptors. 

,2,3-cd)pyrene, by livestock. HIS were 

CT estimates of risk and hazard for the future on-property farmer associated with exposures to 

surface soil, groundwater, homegrown produce, and beef and milk, are given in Tables B.3.4-23, 

B.3.4-24, B.3.4-25 and B.3.4-26, respectively (Attachment 111). Risks exceeding 1.0 x were 

associated with exposures to surface soil (8.7 x due to external radiation from radium-228 and 

thorium-228. 

B.3.4.4.4 Future On-ProDertv Solid Waste Landfill Homebuilder 

Risks and hazards for an on-property homebuilder exposed to contaminated subsurface and surface 

soils while building a home on the Solid Waste Landfill are given in Table B.3.4-27 (Attachment 111). 

Total risk due to all CPCs by all routes of exposure was 5.1 x 10". Although this risk is above the 

1 x lod risk level there was no individual CPC that accounted for the majority of the risk. Rather, 

this risk estimate is above the 1 x 10" risk level due to the additive risk from many CPCs with low 

risk estimates ( lo7 or lower). External radiation from radioactive CPCs in soil was perhaps the 

greatest contributor to total risk (1.5 x 

Landfill was 1.9. This was entirely due to a HI of 0.6 for ingestion of uranium-total in subsurface 

soil and 1.3 for dermal contact with uranium-total in subsurface soil. 

Total HI for the homebuilder on the Solid Waste 

B.3.4.4.5 Future On-Propertv Solid Waste Landfill Perched Groundwater User 

Risks were calculated for a future on-property resident ingesting, dermally contacting, or inhaling 

contaminants predicted to be present in perched groundwater directly underlying the Solid Waste 

Landfill. Risks and hazards to the adult and child due to exposures to perched groundwater are given 

in Tables B.3.4-28(a) and B.3.4-28(b), respectively, (Attachment 111). Total risk to the adult user was 

5.3 x 10" due to the estimated presence of carbazole in perched groundwater. Total risk to the child 

was 1.1 x due to the same compound. HIS were below 1 .O for both receptors. 
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I 

Risks and hazards to a future adult and youth recreational user of the Great Miami River contacting 

surface water are given in Tables B.3.4-29(a) and B.3.4-29(b), respectively (Attachment 111). 

carcinogenic risk is 9.6 x lo-’’ and 4.8 x 1 0 “  for the adult and youth, respectively. Total HIS for 

both receptors were much less than 1.0. 

2 

Total 3 

4 

5 

6 

Tables B.3.4-3O(a) and B.3.4-30(b) (Attachment 111) illustrate the risks and hazards associated with 

carcinogenic risk is 1.0 x and 4.1 x for the adult and youth, respectively. This was due 9 

mostly to radium-228, thorium-228, and uranium-238 external radiation exposures for the adult, and 

radium-228, and thorium-228 external radiation exposures for the youth. 

for both receptors. 12 

7 

exposure to sediment at the confluence of Paddys Run and the Great Miami River. Total X 

10 

Total HI was less than 1.0 11 

13 

B.3.4.4.7 Results of Modeled Indoor Air Radon Concentrations: Solid Waste Landfill 14 

Ambient radon emission potentially associated with the Solid Waste Landfill, estimated as described 15 

in Section B.2.0, are summarized in Table B.3.4-31(a) for each receptor. 

the Solid Waste Landfill, assuming radon emissions were equivalent to what would naturally occur if 

Risks that would result at 16 

17 

radium-226 were present at background concentrations, are presented for comparison. 

exception of the future on-property RME farmer, all subunit-specific risks are within or close to 

background. 20 

With the 18 

I 9  I 

> 

21 

Concentrations of indoor radon were estimated from Solid Waste Landfill subsurface soil radium-226 

concentrations as described in Attachment 11. The results shown in Table B.3.4-3 1 (b) demonstrate 

little difference exists between potential carcinogenic risk to future residents dwelling either in a house 

constructed on a slab-type foundation or a house built with a basement. 

22 

23 

24 

The future risk to the child 25 

-resident of a house with slab foundation is 2.6 x lo4, with 3.1 x 1Od’risk to the CT resident, and 26 

3.0 x 10” risk to an RME resident. The house with basement would present risks of 1.9 x lo4 to the 

child, 2.3 x lo4 to the CT resident, and 2.3 x 10” risks to an Rh4E resident. Unlike the South Field 

indoor radon scenario, essentially no difference exists between the type of foundation constructed on 

27 

28 

29 

the Solid Waste Landfill (see Table B.3.2.4.3-13, Attachment 111). 

RME resident exposed to the EPA action level for radon (4 pCi/L) (ASTDR 1990) is presented. 

For comparisons, the risk to an 30 

The 31 

risk would be 1.1 x lo-*. 
-* 5 .? < 
f.? 2- ,,, i f 
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2.6E-02 

1.6E+00 

1.6E+00 

1.6E+00 

Current 
rrespassing 
Youth 

5.5E+O 

5.2E+O 

1.9E+O 

1.4E+O 

CurrentIFuture 
0 ff- Pro p e rty 
Fanner 

CurrentIFuture , 

Off-Property 
Child 

Future Expanded 
Trespasser 
(Adult + Child) 

Future, RME 
On-Property 
Fanner 

Future, C T  
On-Property 
Farmer 

Future, 
On-Property 
Child 

TABLE B3.4-31(a) 
SOLID W A m  LANDFILL 

RISKS DUE TO ESTIMATED RA-222 EMISSION 

I 

laximum Ra-222 Ai 
:oncentration Intake @C 

1.6E+001 3.4E+O 

*Represents subsurface soil Re-226 estimate of 1.55 pCilg. 

:.,.:...:.>:.:.:.: ....... : ........... : ....................................... ........................ ..... ::.: ..... :.._.. ........ ......................... 

Risk 

2 . 6 M  

2.3E-0 

4.3E-1 

4.OM 

1.4E-0 

l.lE-O 

2.6E-0 

ackground Ra-222 
ir Concentration 
Cilm3)** 

9.0E-01 

1 S E M  

1 SE-02 

9.0E-01 

9.0E-01 

9.OE-01 

9.OE-01 

1.9E+O 

1.7E+O 

3.1E+O 

2.9E+O 

l.OE+O 

7.8E+O 

1.9E+O 

.......................... .......................... ............................ ......................... ......... :. ..:. ............. .................. 

Risk 

**Assumes Ra-226 concentration is 1.228 pCilg in surface soil and 0.78 pCilg in subsurface soil. 
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1.4E4 

1  EA 

2.4E- 

2 . 3 E ~  

8.1E- 

6.0E- 

1 SE- 
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TABLE B.3.4-31B 

CARCINOGENIC RISK ASSOCIATED WITH 
.......... ................... INDOOR RADON: SOLID WASTE LANDFILLa ............... . . . . . . . . . . .  . . . . . . . .  . . . . .  . . . . . . . . . . .  .... .... .... ..... 

RME Risk-based on EPA 
Action Levelb 

House on Slab 3.0 x 10-3 3.1 x lo4 2.6 x lo4 1.1 x 

House with 
Basement 1.9 x lo4 1.1 x 

aResults obtained from Indoor Radon Modeling Studies (Attachment I) using radon-226 concentrations 
in Solid Waste Landfill subsurface soil 
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B.3.4.5 Sumrnarv for Solid Waste Landtill 

Tables B.3.4-32 and B.3.4-33 summarize risk and hazard, respectively, associated with the Solid 

Waste Landfill for receptors assuming current land use. Exposure of the trespassing youth to 

contaminated soil was associated with a total risk slightly greater than 1 .O x l o 5  due to external 

radiation from radium-228 and thorium-228 and to dermal contact with beryllium. HIS did not exceed 

1 .O for any current receptor. 

Total risk to the groundskeeper contacting air and soil was 2.4 x 10'. Dermal contact with beryllium 

accounts for 35 percent of total risk. In addition, external radiation from uranium-238, thorium-228, 

and radium-228 accounts for 10, 29, and 15 percent of total risk, respectively. Total hazard for this 

receptor did not exceed 1 .O. 

Tables B.3.4-34 and B.3.4-35 summarize risks and hazards, respectively, associated with the Solid 

Waste Landfill assuming future land use. Total risks barely exceeded 1.0 x 106 for future off- 

property farmer receptors. Risks were mostly due to the estimated presence of the naturally 

occurring radionuclides thorium-228, uranium-234, and uranium-238 in soil. Risks exceeded the 

1.0 x 104 level for perched groundwater users. This was due mostly to the estimated presence of 

carbazole which accounted for 99.9 percent of total risk to this receptor. Risks exceeded 1.0 x 104 

for the RME on-property farmer and child exposed to arsenic and beryllium in surface soil via dermal 

contact and ingestion; radium-228, uranium-238, and thorium-228 in surface soil via external 

radiation; and to the homebuilder exposed to these same compounds. Risks exceeded the 1.0 x loQ 

level for on-property residents ingesting produce or livestock products estimated to be contaminated 

with a PAH. These estimates, however, are highly uncertain. This is further discussed in Section 

B.4.0. Risk to recreational users of the Great Miami River was in the 1.0 x 106 to 1.0 x 

Thorium-228 in sediment accounted for 46 percent of total risk to this receptor. Radium-228 and 

uranium-238 in sediment contributed 25 and 15 percent, respectively. HIS ranged from 1.5 to 3.3 for 

future on-property receptors due to the presence of uranium-total in soil. 

range. 

B.3.5 LIME SLUDGE PONDS 

B. 3.5.1 Exuosure Point Concentrations 

Table B.3.5-1 summarizes the exposure scenarios evaluated to assess risks associated with the Lime 
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TABLE B.3.4-32 
CURRENT LAND USE 

SOLID WASTE LANDFILL 

. Parameter 
CS-137 
NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 

TH-230 
TH-232 
U-234 

U-238 

TH-228 

u-235n36 

Total Radiological Rid 
Arsenic 
Beryllium 
Chromium 
4,4'-DDE 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthenc 
bis(2-Ethylhcxyl) phthalate 
Carbazole . . 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno( I ,2,3-cd)pyrene 

Total Chemical Rid 
Tota, 

CS-137 
NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235l236 
U-238 

Total Radiological Rid 
bis(2-Ethylhexyl) phthalate 

Total Chemical Rid 
Total 

1044 Ah4 

SUMMARY OF CA 
5% Total %Total 

Trespassing Medium Receptoi 
youth - Risk !t& 

1.5E-07 1.11% 0.934 
1.5E-07 1.13% 0.964 
2.8E-09 0.02% 0.024 
3 .1~- io  0.00% 0.004 
7.48-09 0.06% 0.054 
1.4E-06 10.53% 8374 
5.4E-10 0.00% 0.004 
2.6E-06 19.65% 16.564 
2.6E-09 0.02% 0.024 
5.6E-IO 0.00% 0.004 
1.8E-08 0.13% 0.114 
2.OE-07 1.51% 1.274 
8.58-07 6.43% 5.424 
5.4E-06 40.61% 34.224 
2.0E-07 '1.48% , 1.254 
7.28-06 54.50% 45.924 
3.6B-07 2.71% 2.294 

, 3.3E-09 0.02% 0.024 
5.7E-09 0.04% 0.044 
332-08 0.27% 0.224 
9.1E-09 0.07% 0.064 
2.1E-09 0.02% 0.014 
1.7E-11 0.00% 0.004 
2.2E-11 0.00% 0.009 
2.x-10 0.00% 0.004 
2.3E-08 0.17% 0.154 
1.4E-08 0.10% 0.094 
7.8E-06 59.39% 50.054 
l.3E-05 100.00% 84.264 

1.3E-10 3.38% 0.004 

8.1E-10 21.57% 0.01% 
6.1E-11 1.63% 0.00% 
1.7E-09 44.34% 0.014 
2.7E-09 70.92% 0.024 
l.lE-09 29.08% 0.01% 
l.lE-09 29.08% 0.01% 
3.8E-09 100.00% 0.02% 

XNOGENIC RISK 
Off-Pmpe~¶~ % Total % Totala 

Rcaident 
Farmer 

2.9E-14 
1.9E-10 
1.7E-10 

3.3E-11 
1.8E-ll 

6.68-12 
3.4E-13 
7.3E-10 
1.1E-09 
2.4E- 10 
6.3E-09 
4.1E-10 
2.3E-08 
3.2E-08 
3.2E-10 
1.9E-11 
2.0E-09 

O.OE+OO 
1. IE-12 
6.68-32 
1.7E-12 
9.1E-13 

O.OE+OO 

3.9E-14 
O.OE+OO 

4.4E- 12 
2.6E-11 
2.4E-09 

Medium Receptor 
Risk Risk - 

0.00% 0.00% 
0.55% 0.41% 
0.50% 0.37% 
0.05% 0.04% 
0.09% 0.07% 
0.02% 0.01% 
0.00% 0.00% 
2.12% 1.58% 
3.12% 2.33% 
0.70% 0.52% 

18.16% 13.56% 
1.18% 0.88% 

66.53% 49.68% 
93.01% 69.46% 
0.93% 0.70% 
0.05% 0.04% 
5.88% 4.39% 
0.00% 0.00% 
0.00% ' 0.00% 
0.02% 0.01% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.01% 0.01% 
0.08% 0.06% 
6.99% 5.22% 

- 

3.5E-08 100.00% 74.68% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

OfF-R~p~tty %Total % Total 
Rcaident Medium Receptor 
- Child - Risk !t& 

5.3E-16 0.00% 0.00% 
3SE-12 0.44% 0.06% 
3.1E-12 0.40% 0.054 
3.2E-13 0.04% 0.01% 
5.9E-13 0.08% 0.01% 
1.2E-13 0.02% 0.004 
6.1E-15 0.00% 0.004 
1.3E-11 1.68% 0.21% 
1.9E-ll 2.48% 0.32% 
4.4E-I2 0.56% 0.07% 
l.lE-10 14.46% 1.84% 
7.4E-12 0.94% 0,12% 
4.2E-10 52.96% 6.15'1; 
5.8E-10 74.04% 9.43% 
2.7E-11 3.41% 0.44% 
1.6E-12 0.20% 0.034 

O.OE+OO 0.00% 0.00% 
1.7E-10 21.85% 2.78'1; 

9.3E-14 0.01% 0.00% 
5.6E-13 0.07% 0.01% 
1.4E-13 0.02% 0.00% 
7.E-14 0.01% 0.00% 

O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 

3.38-15 0.00% 0.00% 
3.733-13 0.05% 0.01% 
2.2E-12 0.28% 0.044 
2.OE-10 25.96% 3.31% 
7.9E-10 100.00% 12.74% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 



TABLE BJA-32 

Medium 
Soil 

Parameter 
cs-137 
NP-237 
PU-238 
PU-239L240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235036 
U-238 

Arsenic 
Beryllium 
Chromium 

Benzo(a)anthracene 
Benzo(a)pyrcne 
Benzo(b)fluoranthene 
Benzo(k)fluoranlhene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chryaene 
Dibcnzo(a,h)anthracene 
Indeno(l,2,3-cd)pyrme 

Total Radiologiml Risi 

4,4'-DDE 

Total Chemical Ris 
I To& 

Surface ICs-137 
Water NP-237 

PU-239040 
RA-226 

PU-238 

RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235036 
U-238 

Tola1 Radiological RiJ 
bis(2-Ethylhexyl) phthalate 

Toral Chemical RiJ 
I 

ABQ\CSWL-COC.XLS; 1131/94; IO:* AM 

(continued) 

Jser of % Total % Total 
Milk Medium 

ndMcat && 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Receptor 
&& 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

%Total %Total 
;rounds- Medium Reccptor 

4.OE-07 1.63% 1.63% 
4.2E-07 1.72% 1.72% 
1.6E-08 0.07% 0.07% 
1.8E-09 0.01% 0.01% 
2.8E-08 0.11% 0.11% 
3.88-06 15.51% 15.51% 
3.OE-09 0.01% 0.01% 
7.OE-06 28.91% 28.91% 
1.7E-08 0.07% 0.07% 
3.8E-09 0.02% 0.02% 
1.2E-07 0.48% 0.48% 
5.7E-07 2.33% 2.33% 
2.58-06 10.44% 10.44% 
1.5E-05 61.32% 61.32% 
SSE-08 0.23% 0.23% 
8.4E-06 34.76% 34.76% 
8.9E-07 3.65% 3.65% 
3.8E-09 0.02% 0.02% 
5.7E-10 0.00% 0.00% 
3.5E-09 0.01% 0.01% 
9.1E-10 0.00% 0.0056 
2.1E-10 0.0096 0.00% 
9.3E-I2 0.00% 0.00% 
2.2E-12 0.00% 0.001 
2.1E-I1 0.0056 0.00% 
2.38-09 0.01% 0.01% 
1.4E-09 0.01% 0.01% 
9.4E-06 38.68% 38.68% 
2.4E-05 100.00% 100.00% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 



I 

Medium 
Sediment 

TABLE B.3.4-32 

Parameter 
CS-137 
NP-237 
PU-238 
PU-239t240 
RA-226 
RA-228 

TH-228 
TH-230 

U-234 
U-2351236 
U-238 

SR-90 

TH-232 

Total Radiological Ri 

Benzo(a)anthracene 
Benzo(a)pyrene 
Bcnzo(b)fluoranthene 
Bcnzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Chrysene 
Indene( 1,2,3-cd)pyrene 
Arsenic 

Total Chemical Risk c 
4 

Homegrown 
produce 

(Dust 
Affected) 

Total( 2.5E-06 100.00% 15.71% 
CS-137 I NIA 
NP-237 
PU-238 
PU-239t240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 

U-2351236 
U-238 

U-234 

Tom1 Radiological 

(COW 

%Total %Total 
Trapassing Medium Receptor 

youth 

7.m-08 
1.2E-10 
1.4E-10 
5.1E-09 
8.9E-07 

1.2E-06 
2.3E-10 

1.lE-09 

7.3E-08 
2.2E-06 

7.8E-09 
5.7E-08 
9.3E-09 
1 SE-09 

2.3E-10 
8.8E-09 
1.5E-07 
2.4E-07 

5.6E- 10 

1.1E- 10 

1 .=-OS 

1.8E-11 

Risk - 
. 3.17% 

0.01% 
0.01% 
0.21% 

35.95% 
0.02% 

47.30% 
0.01% 
0.00% 
0.04% 
0.70% 
2.95% 

90.36% 

0.32% 
2.31% 
0.38% 
0.06% 
0.00% 
0.01 % 
0.36% 
6.20% 
9.64% 

&k 

0.50% 
0.00% 
0.00% 
0.03% 
5.65% 
0.00% 
7.43% 
0.00% 
0.00% 
0.01% 
0.11% 
0.46% 

14.20% 

0.05% 
0.36% 
0.06% 
0.01% 
0.00% 
0.00% 
0.06% 
0.97% 
1.51% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

red) 
Off-Propetty % Total % Total 

Resident Medium Receptor 
Risk Risk Farmer - 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

6.OE- 13 
2.1E-11 
1.3E-11 
1.5E-12 
1.8E-11 
1.3E-11 
3.2E-12 
7.OE-12 
6.6E-12 
1.4E-12 
5.3E-11 
3.5E-12 
1.7E-10 

0.01% 
0.40% 
0.25% 
0.03% 
0.34% 
0.25% 
0.06% 
0.13% 
0.13% 
0.03% 
1 .OO% 
0.07% 
3.22 % 

- 
0.00% 
0.05% 
0.03% 
0.00% 
0.04% 
0.03% 
0.01% 
0.02% 
0.01% 
0.00% 
0.11% 
0.01% 
0.37% 

3.1E-10 5.92% 0.68% 

Off-Property % Total % Total 
Resident Medium Receptor 

Risk - Risk Child - 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA , 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

4.5E-14 

9.9E-13 
l.lE-13 
1.3E-12 
9.9E-13 

5.2E-13 
4.9E-13 
l.lE-13 
4.OE-12 
2.6E-13 
1.3E-11 
2.3E-11 

1.6E-12 

2.4E-13 

0.00% 0.004 
0.09% 0.034 
0.06% 0.024 
0.01% 0.004 
0.08% 0.024 
0.06% 0.024 
0.01% 0.004 
0.03% 0.014 
0.03% 0.014 
0.01% 0.004 
0.23% 0.069 
0.01% 0.004 
0.72% 0.214 
1.33% 0.384 
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FER'* 

Medium 

Sediment 

Homegrown 
Produce 

@us1 
A f f ~ t t d )  

Parameter 
CS-137 
NP-237 
PU-238 
PU-239040 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235R36 
U-238 

Total Radiological Risk 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
bis(28lhylhexyl) phthalate 
Chryaent 
Indene( I ,2,3-cdkyrcnc 
Arsenic 

Total Chemical Risl 
Totai 

CS-137 
NP-237 
PU-238 
PU-239040 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 

U-234 
0-235836 
U-238 

TH-232 

Total Radiological Rid 

TABLE B.3A-32 
(continued) 

Userof %Total % Total 
Milk Medium Receptor 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

adMeat Risk !ti& - -  

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

'NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA ' 

NIA 
NIA 
NIA 
NIA 

%Total %Total 
3rounds- Medium Receptor 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 



TABLE B.3.4-32 
(continuedl 

2.38-12 0.04% 0.00% 

Medium 
Homegrown 
Produce 

@UBt 
AffWted) 

(continued) 

I 2.9E-13 0.01% 0.00% BccflMilk . 
(Dust 

Affected) 
0.00% 
0.00% 

0.01% 
0.00% 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.02% 
0.00% 
0.08% 
0.12% 

0.20% 
0.02% 
0.00% 
0.04% 
0.60% 
0.61% 
0.65% 
0.00% 
0.00% 
0.00% 
0.39% 

11.23% 
13.76% 

? '. 
Y 

9.4E- 15 
1.OE-16 

5.1E-13 
l.lE-17 

3.7E-13 
2.68-13 
2.1E-1S 
2.2E- 15 
4.7E-16 
2.OE-12 
1.4E-13 
6.4E-12 
1.OE-11 

2.2E-11 
1.7E-12 
6.5E-13 
1.2E-ll 
1.6E-10 
1.6E-10 
1.7E-10 
8.2E-16 
7.3E-14 
4.OE-13 
1.OE-10 
3.OE-09 
3.6E-09 

Parameter 
Arsenic 
Beryllium 
Benzo(a)anthraccnc 
Benzo(a)pyrene 
Benzo(b)fluoranthenc 
Benzo(k)fluoranthene 
Chrysenc 
Dibcnzo(a,h)anthraccnc 
Indcno( 1,2,3-cd)pyrene 

Total Chem'cal Risk 
Total 

CS-137 

PU-238 
NP-237 

PU-239t240 
RA-226 
RA-228 

TH-228 . 
TH-230 
TH-232 
U-234 
U-235t236 
u-238 

SR-90 

Total Radiological Risk 

Arsenic 
Beryllium 

Benzo(a)anBraccne 
Benzo(a)pyrenc 
Benzo(b)fluoranthene 
Benzo(k)fluoranthcne 
bis(2-Ethylhcxyl) phthalate 
Carbazole 
Chryscne 
Dihcnzo(a,h)anthracene 
Indcno(l,2,3-cd)pyrene 

4,4'-DDE 

Total Chemical Risk 

%Total % Total 
Trmpassing Medium Receptor 

youth R i s k =  
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Off-Property 
Resident 
b r  

4.58-09 
2.6E-10 
1%-ll 
8.8E-ll 
2.3E-11 

5.3E- 13 
5.9E-11 

5.OE-09 

1.2131 1 

3.5E-11 

%Total %Total 
Medium Receptor 

Risk - Risk 
84.80% 9.70% 
4.89% 0.56% 
0.28% 0.03% 
1.67% 0.19% 
0.43% 0.05% 
0.23% 0.03% 
0.01% 0.00% 
1.11% 0.13% 
0.66% 0.08% 

94.08% 10.77% 

- 
Off-Property 

Resident 
Child - 

1.6E-09 
9.OE-I 1 
5.lE-12 

7.98-32 

1.8E-13 
2.OE-11 
1.2E-ll 
1.7E-09 

3.1E-11 

4.3E-12 

% Total %Total 
Medium Receptor 
- Risk Risk 
88.93% 25.28% 
S.13% 1.46% 
0.29% 0.08% 
1.75% 0.50% 
0.45% 0.13% 
0.25% 0.07% 
0.01% 0.00% 
1.16% 0.33% 
0.70% 0.20% 

98.67% 28.04% 

1.2E-I3 
9.6E- 16 
1. IE-16 
2.9E-12 
2.1E-12 
1.4E-12 
1.3E-14 

3 .OE- 15 
1.4E-14 

1.lE-11 
7.4E-13 
3.5E-11 
5.6E-I 1 

9.2E-I 1 

1.6E-13 
l.1E-11 

2.OE-11 
2.8E-10 
2.8E-10 
3 .OE- 10 
1.4E-15 
1.3E-13 
6.9E- 13 
1.8E-10 
5.2E-09 
6.48-09 

0.00% 
0.00% 
0.00% 
0.05% 
0.03% 
0.02% 
0.00% 
0.00% 
0.00% 
0.17% 
0.01% 
0.55% 
0.87% 

1.44% 
0.17% 
0.01% 
0.31% 
4.36% 
4.38% 
4.69% 
0.00% 
0.00% 
0.01% 
2.80% 

80.96% 
99.13% 

0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.01% 0.01% 
0.01% 0.01% 
0.01% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.06% 0.03% 
0.00% 0.00% 
0.18% 0.10% 
0.28% 0.16% 

0.60% 0.35% 
0.05% 0.03% 
0.02% 0.01% 
0.32% 0.19% 
4.43% 2.60% 
4.45% 2.62% 
4.76% 2.80% 
0.00% 0.00% 
0.00% 0.00% 
0.01% 0.01% 
2.85% 1.68% 

82.25% 48.39% 
99.72% 58.67% 

6.48-09 100.00% 13.88%1 3.6E-09 100.00% 58.84% 

IALL MEDIA 1 . W 5  4.6E-08 6.23-09 1 
I Total 

0 
cu 
tn u 
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TABLE 0.3.4-32 
(continued) 

User of % Total % Total 
Milk Medium Receptor 

NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235l236 
U-238 

Tom1 Radiological Ris 

h c n i c  
Beryllium 

Benzo(a)anthracene 
Benzo(a)py=ne 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
bis(2Bthylhcxyl) phthalak 
Carbazole 
Chryscnc 
Dibenzo(a,h)anthracene 
Meno( 1,2,3-cd)pyrcne 

4,4'-DDE 

Total Chemical RiA 
Toll 

Medium 
Homegrown 
Roduce 

m a t  
Affected) 

(con tinued) 

Beefmilk 
(Dust 

Affected) 

Parameter 
Arsenic 
Beryllium 
&nzo(a)anthracenc 
Benzo(a)py=ne 
Benzo(b)fluoranIhenc 
Benzo(k)fluomthcne 
Chryscnc 
Dibcnzo(a,h)anthracenc 
Indeno(l,2,3-cd)pyrene 

Total Chemical Risl 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1.4E-10 0.04% 0.045 
7.5E-12 0.0096 0.005 
5.8E-14 0.00% 0.005 

l.8E-10 0.05% 0.055 
1.3E-IO 0.03% 0.03: 
8.4E-11 0.02% 0.02: 
8.OE-13 0.00% 0.00: 
8.3E-13 0.00% O.OO! 

6.7E-10 0.17% 0.17! 
4.5E-11 0.01% 0.01! 
2.1E-09 0.55% 0.55! 
3.48-09 0.87% 0.87' 

6 . 4 e - i ~  0.005 0.005 

i . 8 ~ - 1 3  0.00% 0.00: 

5.6E-09 
6.4E-10 
4.6E-ll 
1.2E-09 
1.7E-08 
1.7E-08 
1.8E-08 

7.68-12 

l.lE-08 
3.1E-07 
3.8E-07 
3.9E-07 

8.68-14 

4.2E-11 

1.43% 
0.17% 
0.01% 
0.31% 
4.36% 
4.37% 
4.69% 

. 0.00% 
0.00% 
0.01% 
2.80% 

80.98% 
99.13% 

100.0056 

1.43' 
0.17' 
0.01' 
0.3 1 
4.36' 
4.37' 
4.69' 
0.00 
0.00 
0.01 
2.80 

80.98 
99.13 

100.00 - 
1AZL MEDIA 3.9E-07 
NIA signifies that cxpcsm of the receptor lo Ihe indicatal medium i0 not applicable. 
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%Total 5% Total 
;rounds- Medium Receptor 
W R i s k R i s k  

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

2.4E-05 I 



TABLE B.3.4-33 
CURRENTLANDUSE 

SOLID WA!3"E LANDFILL 
SUMMARY OF NON-CARCINOCENIC HAZARD 

I Total 
1AL.L MEDIA 

I 1.0E-06 100.00% 18.54% 8.2E-06 100.00% 3'1.24961 6.1E-05 100.00% 100.00% 
3.9E-01 5.5E-06 2.6-5 6.1E-05 

k I U-TOTAL 

% Total 
Receptor 

0.55% 
0.50% 
0.62% 

23.97% 
54.66% 
80.30% 
0.01% 
0.03% 
0.27% 
0.30% 
0.0056 
0.08% 
0.07% 
0.43% 
0.21% 

12.74% 
0.58% 
5.29% 

I bise-Ethylhexyl) phthalate 

Off-Property 
Resident 
Fanner 

' O.OE+OO 
O.OE+W 
O.OE+OO 
0.OEi-00 
O.OE+W 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Trespassing 

2.2E-03 
2.0E-03 
2.48-03 
9.4E-02 
2.2E-01 
3.2E-01 
2.3E-05 
1 .OE-04 
l.lE-03 
1.2E-03 
3.7E-07 
3.1E-04 
2.98-04 
1.7E-03 
8.3E-04 
5.OE-02 
2.38-03 
2.1E-02, 
7-66-02 100.00% 19.40%1 

- Youth 

Dff-Property %Total %Total 
Resident Medium Receptor 

Child . Hazard Hazard 
O.OE+OO 0.0096 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

- 

4.OE-06 22.17% 15.24% 
2.5E-08 0.14% 0.09% 
1.8E-07 0.99% 0.68% 
5.5E-07 3.05% 2.10% 
1.3E-05 73.65% 50.65% 

% Total 
Medium 
Hazard 

0.69% 
0.62% 
0.77% 

29.85% 
. 68.07% 
100.00% 

1.91 % 
8.45% 

89.64% 
100.001 

0.00% 
0.41 % 
0.38% 
2.22% 
1.09% 

65.67% 
2.97% 

27.26% 

Userof %Total %Total 
Milk Medium Receptor 

and Meat Hazard Hazard 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

----- Medium 
Soil 

Surface 
Water 

Sediment 

Homegrown 
Produce 

Beefmilk 

%Total 4% Total 
Medium Receptor 
Hazard Hazard 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 

- -  Parameter 
Arsenic 
Beryllium 
Cadmium 
Chromium 
U-TOTAL 

Total 
bis(2-Ethylhexyl) phthalate 
Manganese 
U-TOT AL 

Total 
bis(2-Ethylhexyl) phthalate 
Fluoranthene 
Pyrene 
Arsenic 
Chromium 
Manganese 
Thallium 
U-TOTAL 

Total 
Arsenic 
Beryllium 
Cadmium 
Chromium 
U-TOTAL 

Total 
Arsenic 
Beryllium 
Cadmium 
Chromium 

NIA 
NIA 
NIA 
NIA 
NIA 

I '4.58-06 100.00% 81.46% 
NIA 1.8E-07 17.29% 3.20% 

9.9E-07 22.17% 18.06% 
6.2E-09 0.14% 0.11% 
4.4E-08 0.99% 0.81% 
1.4E-07 3.05% 2.48% 
3.3E-06 73.65% 60.00% 

NIA . 
NIA 
NIA 
NIA 
NIA 

9.1E-10 0.01% 0.004% 
1.7E-07 2.07% 0.65% 
8.0E-07 9.72% 3.04% 
6.8E-06 82.34% 25.72% 
3.4E-11 0.00% 0.00% 

4.9E-10 0.05% 0.01% 
3.1E-08 3.04% 0.56% 
1.3E-07 12.33% 2.29% 
6.8E-07 67.30% 12.48% 
5.1E-12 0.00% 0.00% 

3.0E-08 0.05% 0.05% 
1.9E-06 3.04% 3.04% 
7.6E-06 12.32% 12.32% 
4.1E-05 67.36% 67.36% 
3.lE-10 0 .001  0.00% 

1.8E-05 100.00% 68.76461 
4.8E-07 5.86% 1.83%1 l.lE-05 17.23% 17.23% 

FER\CRU2RI\ABQ\CSWLCN.XLS: 1131194; 1058 A M  



. . .  

Surface 
Water 

\ABQ\CSWLCOCN.XLS; 1131194; 1058 AM ,,,* 

Tom1 1.4E-01 100.00% 100.004% 
bise-Ethylhexyl) phthalate NIA 
Manganese NIA 
U-TOTAL NIA 

Medium 
Soil 

Sediment 

TABLE B.3.4-33 
(current) 

Parameter 
Arsenic 
Beryllium 
Cadmium 
Chromium 
U-TOTAL 

Orounds- 
Leeper 
3.2E-03 
l.lE-03 
1 SE-03 
9.6E-04 
1.3E-01 

Homegrown 
Produce 

Atsenic 
Chromium 
Manganese 
Thallium 
U-TOTAL 

Total I 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Arsenic I NIA 
Beryllium 
Cadmium 
Chromium 
U-TOTAL 

NIA 
NIA 
NIA 
NIA 

I Total I 
BeefMilk 1 Arsenic I NIA I 

Beryllium 
Cadmium 
Chromium 
U-TOTAL 

ALL MEDIA . 1.4E-01 
NIA signifies that exposure of tbc receptor to Ihc indicated medium is not applicable. 

%Total %Total 
Medium Receptor 
Hazard Hazard 

2.39% 2.39% 
0.83% 0.83% 
1.08% 1.08% 
0.71% 0.71% 

95.00% 95.00% 

- -  



.-_ 

- Risk 
0.00% 
0.45% 
0.00% 
0.40% 
0.04% 
0.00% 
0.07% 
0.15% 
0.0096 
0.0096 
1.66% 
2.46% 
0.56% 

14.37% 
0.00% 
0.93% 

52.77% 
73.87% 

(kild 
1.6E-14 
l.lE-10 

9.5E-11 
9.8E-12 

1.8E-11 
3.7E-11 
1.9E-13 

'4.OE-10 
5.9E-10 
1.3E-10 
3.SE-09 

2.2E-10 
1.3E-08 
1.8E-08 

TABLE B.3.4-34 
FUTURE LAND USE 

SOLID WASTE LANDFILL 
SUMMARY OF OF TOTAL CARCINOGENIC RISK 

wramcter 
CS-137 
NP-237 
PB-210 
PU-238 
PU-2391240 
RA-224 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-235 
U-2351236 
U-238 

Total Radidogirnl Risk 

Expaaded Medium 

9.10%. 

1 -  

'rcsca3scr 
2.0E-07 
2.1E-07 

9.8E-09 
1.0E-09 

8.4E-09 
1.9E-06 
2.1E-11 

3.6E-06 
6.1 E08 
1.4E-08 
3.6E-07 

2.9847 
2.4846 
9.1E-06 

4.68-07 
3.1E-05 
1.6E-07 

1.4E-08 

l.lE-08 
6.7E-08 
1.7E-08 
4.0E-09 

O.OE+OO 
3.9E-10 
4.48-08 
2.6E-08 

4.9E-11 

1.7E-07 

0.74% 
0.04% 
4.65% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.02% 
0.00% 

0.00% 
0.00% 
0.00% 
0.01% 
0.01% 
0.00% 
0.00% 
0.00% 
0.00% 
5.47% 

0.00% 

Risk - 
0.49% 
0.5196 

0.02% 
0.00% 

0.02% 
4.65% 
0.00% 

8.79% 
0.15% 
0.03% 
0.87% 

0.71% 
5.82% 

22.06% 

1.13% 
75.98% 
0.39% 

0.03% 

0.03% 
0.16% 
0.04% 
0.01% 
0.0016 
0.00% 
0.00% 
0.11% 
0.06% 

77.948 

8.3E-10 
4.9E-11 
5.2E-09 

O.OE+OO 

2.8E-12 
1.7E-11 
4.48-12 

O.OE+OO 
O.OE+OO 

1.OE-13 

6.7E-12 

2.3E-12 

1.lE-11 

4.5E-11 

FEH\CRUZKIV\BQ\SLm4\SWL_COC.XIS; 211194. 1153  Ah4 

Reap to r  I Resident Medium 

& I  0.46% 
0.4896 
0.00% 
0.02% 
0.00% 
0.00% 
0.02% 
4.37% 
0.00% 
0.00% 
8.26% 
0.14% 
0.03% 
0.81% 
0.00% 
0.66% 
5.47% 

20.73% 

1.06% 
71.41% 
0.37% 
0.00% 
0.03% 
0.0046 
0.00% 
0.02% 
0.15% 
0.04% 
0.01% 
0.00% 
0.00% 
0.00% 
0.10% 
0.06% 
0.00% 
0.00% 
0.00% 
0.0096 

73.25% 

F m f f  - 
8.8E-13 
6.0E-09 

5.2E-09 
5.4E-10 

9.9E-10 
2.0E-09 
1.OE-11 

2.2E-08 
3.3E-08 
7.4E-09 
1.9E-07 

1.2E-08 
7.0E-07 
9.8E-07 

9.8E-09 
5.8E-10 
6.2E-08 

O.OE+OO 

3.3E-11 
2.OE-10 
5.2E-11 
2.8E-11 

O.OE+W 
O.OE+OO 

1.2E- 12 
I.3E-10 
7.9E-11 

5.3E-10 

Risk - 
0.00% 
0.57% 

0.50% 
0.05% 

0.09% 
0.19% 
0.00% 

2.10% 
3.10% 
0.70% 

18.12% 

1.17% 
66.50% 
93.10% 

0.93% 
0.05% 
5.86% 

0.00% 

0.00% 
0.02% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01% 
0.01% 

6.90% 

Risk - 
0.00% 
0.45% 

0.40% 
0.04% 

0.08% 
0.15% 
0.00% 

1.67% 
2.48% 
0.56% 

14.46% 

0.94% 
53.07% 
74.30% 

3.47% 
0.20% 

21.84% 

0.00% 

0.01% 
0.07% 
0.028 
0.01% 
0.00% 
0.0096 
0.008 
0.05% 
0.03% 

25.70% 

Risk Farma """I 0.00% 2.1E-05 
0.07% 
0.00% 
0.06% 
0.01% 
0.00% 
0.01% 
0.02% 
0.00% 
0.00% 
0.27% 
0.401 
0.09% 
2.32% 
0.00% 
0.15% 
8.50% 

11.90% 

0.56% 
0.03% 
3.50% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01% 
0.00% 
0.001 
0.00% 
0.00% 
0.00% 
4.11% 

2.3E-05 

l.lE-06 
1.2E-07 

1.5E-06 
2.0E-04 
1.5E-07 

3.8E-04 
2.4E-06 
5.3E-07 
1.5E-05 

2.9E-05 
1.7E-04 
8.4E-04 

3.0E-05 
2.4E-04 
3.7E-06 

1.2E-07 

9.9E-07 
6.1E-06 
1.6E-06 
3.6E-07 
1.9E-09 
3.8E-09 
3.6E-08 
4.OE-06 
2.4E-06 

1 SE-05 

Risk - 
1.88% 
2.00% 

0.09% 
0.01% 

0.13% 
17.87% 
0.01% 

33.40% 
0.21% 
0.05% 
1.28% 

2.57% 
14.70% 
74.20% 

2.67% 
21.43% 
0.33% 

0.01% 

0.09% 
0.54% 
0.14% 
0.03% 
0.00% 
0.00% 
0.00% 
0.35% 
0.21% 

25.80% 

Rialr 1.85% 
1.97% 
0.00% 
0.09% 
0.01% 
0.00% 
0.13% 

17.59% 
0.01% 
0.0046 

32.89% 

0.05% 
1.26% 
0.00% 
2.53% 

14.47% 
73.07% 

2.63% 
21.11% 
0.32% 
0.00% 
0.01% 
0.00% 
0.00% 
0.09% 
0.53% 
0.14% 
0.03% 
0.00% 
0.00% 
0.00% 
0.35% 
0.21% 
0.00% 
0.00% 
0.00% 
0.00% 

25.41% 

0.20% 

2.0E-06 
2.1E-06 

7.5E-08 
8.28-09 

1.2E-07 
1.9E-05 
1.0E-08 

3.6E-05 
1.7E-07 
3.9E-08 
l.lE-06 

2.8E-06 
1.5E-05 
7.9E-05 

2.0E-06 
4.7E-06 
2.8847 

2.68-09 

6.8E-08 
4.2E-07 
l.lE-07 
2.5E-08 
1.2E-10 
2.6E-10 
2.58-09 
2.7E-07 
1.6E-07 

1.1E-06 

Risk - 
2.35% 
2.46% 

0.09% 
0.01% 

0.14% 
22.32% 
0.01% 

41.72% 
0.20% 
0.04% 
1.22% 

3.19% 
17.04% 
90.79% 

2.33% 
5.34% 
0.32% 

0.00% 

0.08% 
0.48% 
0.12% 
0.03% 
0.00% 
0.00% 
0.00% 
0.31% 
0.19% 

9.21% 

R==W 
Risk - 
2.32% 
2.42% 
0.00% 
0.08% 
0.01% 
0.00% 
0.14% 

22.04% 
0.01% 
0.00% 

41.21% 
0.20% 
0.04% 
1.21% 
0.00% 
3.15% 

16.83% 
89.67% 

2.30% 
5.28% 
0.32% 
0.00% 
0.00% 
0.00% 
0.00% 
0.08% 
0.48% 
0.12% 
0.03% 
0.0096 
0.0006 
0.00% 
0.31% 
0.18% 
0.00% 
0.0096 
0.00% 
0.00% 



On-R~perty %Total %Total %Total %Total 
Rcsiden~ Medium Receptor Home Medium Receptor 
- CWd Risk & - &  
1.6E-06 1.38% 1.29% 2.2E-08 0.42% 0.42% 
'I.7E-06 1.47% 1.37% 9.1E-09 0.18% 0.18% 

0.00% 1.7E-08 0.33% 0.33% 

Perdud %Total %Total 
Grdurarcr  M u m  Reaptor 

@ !ti& 
NIA 
NIA 
NIA 

7.7E-08 
8.5E-09 

1,.2E-07 
1.5E-05 
1.4E-08 

2.8E-05 
7.2E-08 
1.6E-08 
5.0E-07 

2.2E-06 
1 .OE45 
6.0E-05 

1.3E-05 
3.6E-05 
3.2E-07 ' 

1.9E-08 

4.4E-07 
2.7E-06 
7.0E-07 

. 1.6E-07 
. 7.7E-10 
O.OE+OO 
1.6848 
1.8E-06 
l.lE-06 

6.9846 

PU-238 . 
PU-2391240 
RA-224 
RA-226 
RA-228 
SR-90 
TC99 
TH-228 
TH-230 
TH-232 
u-234 
U-235 
U335R36 
U-238 

Total Rndiologfml Rid 

Arsenic 
Bayllium 
Cluomium 
4,4'-DDD 
4,4'-DDE 
Ardor-1254 
Ardor-1260 
&azooan-= 
&nzoow== 
&ozo@)RUOmllthe~ 
&nzo(L;)flUaSnlhCnC 
b&?-Elbylhcxyl) phWatc 
carbozde 
*== 
Ditcnzo(a.b)nnthrscenc 
lndeno(l.2,3-ad)pynnc 
1,4Dioxme 
- .  
Meulylcne chloride 
Tevachlaoelhcne 

Tooral Chemical Rid 

0.07% 
0.01% 

0.11% 
13.08% 
0.01% 

24.38% 
0.06% 
0.01% 
0.43% 

1.85% 
8.85% 

51.69% 

11.12% 
31.01% 
0.27% 

0.02% 

0.38%' 
2.33% 
0.60% 
0.14% 
0.00% 
0.00% 
0.01% 
1.52% 
0.90% 

48.30% 

0.06% 
0.01% 
0.00% 
0.10% 

12.25% 
0.01% 

22.83% 
0.06% 
0.01% 
0.40% 
0.0046 
1.73% 
8.29% 

48.41% 

10.41% 
29.04% 
0.25% 
0.00% 
0.02% 
0.0096 
0.00% 
0.35% 
2.18% 
0.56% 
0.13% 

0.00% 
0.01% 
1.43% 
0.84% 
0.00% 
0.00% 
0.00% 

0.00% 

0.00% 

0.00% 
45.23% 

2.83-09 
5.9E-09 
4.3E-09 
5.6E-09 
3.2847 
1.4E-09 

8.4E-07 
3.3E48 
9.2E-09 
2.43-07 
2.48-08 
l.OE-07 
l.lE-06 
2.7846 

3.4E-07 
8.1E-07 
3.8E-08 

1.4E-11 

1.3E-11 

3.0E-08 
4.8E-08 
I.IE-07 
8.1E-07 
1.8E-08 
3.8E-09 

l.lE-09 
2.4849 
2.7E-08 
1.5E-07 
1.9E-09 
1.2E-12 
3.5E-12 

3.4E-10 

4.4E-12 
l.lE-06 

0.05% 
0.11% 
0.08% 
0.11% 
6.34% 
0.03% 
0.00% 

16.40% 
0.64% 
0.18% 
4.74% 
0.47% 
2.00% 

21.41% 
53.49% 

6.60% 
15.75% 
0.73% 
0.00% 

0.59% 
0.94% 
2.17% 

15.76% 
0.36% 
0.07% 
0.01% 
0.02% 
0.05% 
0.53% 
2.90% 
0.04% 
0.0096 
0.00% 
0.00% 

46.51% 

0.05% 
0.11% 
0.08% 
0.11% 
6.34% 
0.03% 
0.00% 

16.40% 
0.64% 
0.18% 
4.74% 
0.47% 
2.00% 

21.41% 
53.49% 

6.60% 
15.75% 
0.73% 
0.001 
0.00% 
0.59% 
0.94% 
2.17% 

15.76% 
0.36% 
0.07% 
0.01% 
0.02% 
0.05% 
0.53% 
2.90% 
0.04% 
0.00% 
0.00% 
0.00% 

46.51% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

I Tom1 I 6.7E-05 100.00% 93.6481 3.98-06 100.00% 100.00%I 

P e a  %Total %Total 
koundwatcr Medium R e a p o r  
- (3bild @ 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

livaUscr Medium Receptor 
(Adldl) @ &k 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

River Uscr 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

0 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Medium R e a p l a  - Risk &k 

I 
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TABLE B.3.4-34 
(mntlnuedl 

%Total %Total 
Expanded Medium Reaptor 
Tmmm & & 

5.7E-08 2.25% 0.13% 
2.1E-10 0.01% 0.00% 
2.4E-10 0.01% 0.00% 
5.5E-09 0.21% 0.01% 
6.38-07 24.62% 1.43% 
9.6E-10 0.04% 0.00% 
8.2E-07 32.33% 1.88% 
3.8E-10 0.01% , 0.00% 
1.9E-10 0.01%. i 0.00% 
1.8E-09 0.07% ' 0.0096 
1.2E-08 0.48% 0.03% 
5.4E-08 2.13% 0.12% 
1.6E4M 62.18% 3.61% 
9.48-09 0.37% O.M% 
6.98-08 2.70% 0.16% 
l.lE-08 0.44% 0.03% 
1.8E-09 0.07% 0.00% 
3.6E-11 0.00% 0.00% 
2.8E-10 0.01% 0.00% 
l.lE-08 0.42% O.M% 
8.6E-07 33.81% 1.96% 
9.68-07 37.82% 2.20% 
2.5E-06 100.00% 5.81% 

3.2E-09 3.49% 0.01% 

Off-Property % T d  %Total 
Resident Medium Raptor  
Farmer &k &k 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA. 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

I 

Sediment 

Surfsce ' 

Wacer 

Groundwnter 

Perched 
G r d w n k r  

W-Property %Total %Total 
Resident Medium Reaptor 
- sild & & 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

wramercr 
CS-137 
NP-237 
PU-238 
PU-239I240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

& n z o ( a ) n u ~ n c  
&nzo(4py=~ 
&nzo@)au.-thelrc 
Bc-(-k)au-~nc 

w== 
1nden41.2.3-od)pyr~~ 

Total Rodologiml R i d  

bisQ-Ethylhexyl) phthnlace 

Arsenic 
Tor01 Chmial Rish 

Total 
S I 3 7  
NP-237 
PU-238 
PU-239I240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Total Rodologiml Rish 

Total Chcmiml Risk 
Total 

Total Radiologial Risk 
TC-9S 

carbazole 
Total Radiologiml Risk 

bisg-EIllylhexyl) phthnlace 

TC-99 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

2.1E-08 22.27% 0.05% 
1.5E-09 1.63% 0.00% 

h.ZE-08 45.78% 0.10% 
6.8E-08 73.17% 0.15% 

2.5E-08 26.83% 0.06% 
2.5E-08 26.83% 0.06% 
9.3E-08 100.00% 0.21% 
NIA 

NIA 

NIA 
NIA 
NIA 

NIA 

O.OE+W 0.00% 0.00% 
O.OE+OO 0.00% 0.001 
NIA 

On-Pr~pIy  %Total %Total 
Resident Medium R a p m  

F - 0  - Risk & 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

NIA 
NIA 
NIA 

NIA ' 

NIA 
NIA 
NIA 

.) O.OE+OO 0.00% 0.00% O.OE+W 0.008 

h-Propeny %Total %Total 
Resident Medium Reaptor 

'mer(CT) & Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

NIA 
NIA 
NIA 

NIA 

O.OE+OO 0.00% 0.001 
O.OE+OO 0.00% 0.00% 
NIA 

II 



’p w 

R e a p r a  
Risk - 

. 

River Uscr Medium 
(AdulQ Risk 

2.7E-07 2.66% 
2.8E-07 2.73% 
5.1E-09 0.05% 
5.7E-IO 0.01% 
1.4E-08 0.14% 
2.6E-06 25.30% 
l.0E-09 0.01% 
4.8E-06 47.13% 
2.7E-09 0.03% 

2.1E-08 0.20% 
3.6E-07 3.53% 
1.5E-06 15.05% 
9.9E46 96.85% 
6.8E-09 0.07% 
4.2E-08 0.41% 
l.lE-08 0.11% 
2.5E-09 0.02% 

5.6E-10 0.01% 

3.5E-11 0.00% 
2.4E-10 0.00% 
1.6E-08 0.16% 
2.48-07 2.39% 
3.2E-07 3.15% 

On-Property % Totsl % TOW 
Resident Medium Rccepca 
- & R &  
NIA 
NIA 
NIA 
NIA 
NIA 
NIA . 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

I 1.9E-06 100.00% 99.46% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

8.1E-07 100.00% 99.47% 

PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 

Parameter 
CS-137 
NP.237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
11-2351236 
U-238 

Total Radiologiml Rid 

Beazo(a)aothraane 
Benzo(a)PY=J= 
&nzo@)flUoranchcnc 
&ozo(L)fluoranIhene 
bis(z-E4hylkxyl) phrhdatc 
mysene 
Indcn41,2,3-cd)pyrrnc 
Arsenic 

Total chrmlml RIA 

U-234 

I 7.5E-18 0.00% 3.13% 3.OE-18 0.00% 4.81% 
8.9E-IS 0.00% 18.10% 3.6E-IS 19.52% 
1.9E-16 0.00% 0.00% 7.6E-17 0.00% 
2.1E-17 0.00% 0.00% 8.4E-18 0.00% 
1.3E-10 0.23% 0.00% 5.1E-11 0.008 
1.3E-10 0.23% 0.00% 5.IE-11 0.00% 
5.4E-08 98.31% 0.00% 2.2848 0.00% 
4.9E-12 0.01% 0.00% 2.OE-12 0.00% 
4.6E-12 0.01% 0.53% 1.9E-12 0.52% 
1.8E-12 0.00% 0.00% 7.28-13 0.00% 
3.4E-15 0.00% 0.008 1.3E-15 0.00% 
1.3E-11 0.02% 0.00% 5.lE-12 0.00% 
6.lE-10 1.11% 0.01% 2.5E-10 0.01% 
5.5E-08 99.93% 21.78% 2.28-08 24.87% 
4.OE-11 0,07% 0.00% 2.6E-11 0.008 
4.OE-11 0.07% 0.00% 2.6E-11 0.00% 
5.5E-08 100.00% 21.78% 2.2E-08 100.00% 24.87% 
NIA NIA 

NIA 3.98-12 0.00% 0.00% NIA 
l.lE-03 99.91% 100.00% 

NIA 

a a  

U-2351236 
U-238 

Total Radiologiml Risk 

Total Qumiml Risk 
bis(z-E&ylhexyl) phrhdatc 

%Total BTotsl 
Home- Medium Receptor 
builder Risk Risk - -  - 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 

NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Grwndwater 

Perched 
Groundwater 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Total 
TG99 O.OE+OO 0.008 0.001 NIA 

TC-99 NIA NIA 
Total Radidogiml Risk O.OE+OO 0.00% 0.008 

carlxzolc 
Toto1 Radiologiml Risk 

I NIA 

TABLE B.3.4-34 
(continued) 

perched %Total %Total 
iroundwaccr Medium Reocptor 

&k 
NIA 
NIA 
NIA 
NIA 
NIA 
NJA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

NIA 

1.8E-06 0.03% 0.034 
5.33-03 99.91% 99.979 
5.3E-03 100.00% 100.004 

I 

roundwata Medium 
sild 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

- 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Reaptor I Riveruser Medium RcceptorI 
Risk - 

2.65% 
2.72% 
0.05% 
0.01% 
0.14% 

25.17% 
0.01% 

46.88% 
0.03% 
0.01% 
0.20% 
3.51% 

14.91% 
96.33% 
0.07% 
0.41% 
0.10% 
0.02% 
0.00% 
0.00% 
0.16% 
2.37% 
3.13% 

(YouQ) 
l.lE-07 
l.lE-07 
2.0E-09 
2.3E-10 
5.5E-09 
1 .OE-06 

1.9E-06 
l.lE-09 
2.3E-10 
8.38-09 
1.4E-07 
6.1 E47 
3.98-06 
4.4849 
2.1E-08 
7.0E-09 
1.6E-09 

4.1E-10 

1.9E-11 
1.6E-10 
1 .OE-08 
1 SE-07 
2.0E-07 

Risk 
2.62% 
2.68% 
0.05% 
0.01% , 

0.13% 
24.86% 
0.01% 

46.31% 
0.03% 
0.01% 
0.20% 
3.47% 

14.79% 
95.16% 

0.65% 
0.17% 
0.04% 
0.00% 
0.00% 
0.25% 
3.62% 
4.84% 

- 

0;11% 

Risk 
2.60% 
2.67% 
0.05% 

, 0.01% 
0.13% 

24.73% 
0.01% 

46.06% 
0.03% 
0.01% 
0.20% 
3.45% 

14.71% 
94.668 
0.11% 
0.658 
0.17% 
0.048 
0.00% 
0.00% 
0.25% 
3.60% 
4.81% 

- 

0.00% 
0.00% 
0.00% 
0.23% 
0.23% 

98.27% 
0.01% 
0.01% 
0.00% 
0.00% 
0.02% 
1.11% 

99.88% 
0.12% 
0.12% 

BQ\SUMWL-COC.XLS, 2/1/94; 1153  A M  



- Risk 
0.00% 
0.04% 
0.02% 
0.00% 
0.03% 
0.02% 
0.01% 
0.00% 
0.01% 
0.01% 
0.00% 
0.09% 
0.01% 
0.30% 
0.55% 

7.86% 
0.45% 
0.03% 
0.15% 
0.04% 
0.00% 
0.02% 
0.00% 
0.10% 
0.06% 
0.00% 
8.7’2% 

f 

9 
1.OE-12 
3.7E-11 
2.3E-11 
2.6E-12 
3.lE-11 
2.3E-11 
5.5E-12 

O.OE+OO 
1.2E-11 
1.1E-I1 

9.2E-11 
6.OE-12 
2.9E-10 
5.4E-IO 

3.6E-08 
2.1E-09 
1.2E-IO 
7.IE-10 
1.8E-10 

O.OE+OO 
9.9E-11 
4.3E-12 
4.7E-IO 
2.8E-10 

O.OE+OO 
4.0E-08 

2.5E-12 

- Risk 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01% 
0.00% 
0.02% 
0.04% 

0.62% 
0.04% 
0.00% 
0.01% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01% 
0.00% 
0.00% 
0.69% 

TABLE B.3.4-34 
(mntlnued) 

%Total %Total I O f f - R m  %Total %Total IOff-RarrN %Total %Told I O n - R m  %Total %Total IOn-Pro~erN %Told %Total 

Farmer(CQ 
6.3E-11 
2.2E-09 
1.4E-09 
1.5E-10 
1.9E-09 
1.4E-09 
3.3E-10 

O.OE+OO 
7.3E-10 
6.9E-10 
1.5E-10 
5.5E-09 
3.6E-10 
1.8E-08 
3.2E-08 

4.6E-07 
2.7E-08 
1.5E-09 
9.2849 
2.4849 

O.OE+OO 
1.3E-09 
5.5E-11 
6.1E-09 
3.6E-09 

O.OE+W 
5.2E-07 

- -  
kpanded Medium R e a p r a  I Resident Medium Reaptor I Resident- Medium 

H O ~ ~ ~ ~ O W I I  
R d u a  

(Dust 
t’ 3 rncLlc4I) 

t.-> 

I :  c.. r. 

,cs 
* 

‘I€Sp4L%Cl 

Nl A 
NI A 
NI A 
NIA 
NI A 
NI A 
NIA 
NI A 
Nl  A 
NIA 
NIA 
Nl A 
NIA 
Nl A 

NIA 
NI A 
NI A 
NI A 
NI A 
NIA 
NI A 
Nl A 
NIA 
Nl A 
Nl A 

(5-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 

U-238 
~ - 2 3 ~ ~ 3 6  

Risk - 

Homegrown 
Rduoc 
( G T o u n d ~  

A-1 
Bacf/Milk 

@ust 
Affened) 

Risk - 

Tom1 Radiologiml Risk 

ArscniC 
Buyllium 
Bau.o(a)anthraocnc 
Be-Xahv- 
&nzo(b)f lUaSntbenC 
&azo(g.h,i)paylenc 
~ ) f l u ~ t h e n c  
caty== 
Dibenzo(a,h)anhncenc 
Indcno(l.2,3-cd)pyrcllc 
Heptachlmpdioxin 

Toml Citmtiml Risk 
Tom1 

Total Radiologiml Risk 
TG99 

CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 

SR-90 
RA-228 

TC-99 
THln8 
TH-230 
TH-232 
U-234 
U-235l236 
U-238 

Toml Radiologiml Risk 

FEImet - 
1.4E-11 
4.9E-10 
3.1E-10 
3.4E- 11 
4.2E-10 
3.1E-10 
7.4E-11 

O.OE+OO 
1.6E-10 
1.5E-IO 
3.3E-11 
1.2E-09 

3.9E-09 
7.3E-09 

1.0E-07 
6.0E-09 
3.4E-10 
2.1E-09 
5.3E-10 

O.OE+OO 
2.9E-10 
1,ZE-ll 
1.4E-09 
8.1E-10 

O.OE+OO 
1.2E47 

8.OE-11 

NI A 

Risk - 
0.01% 
0.40% 
0.25% 
0.03 % 
0.34% 
0.25% 
0.06% 
0.00% 
0.13% 
0.13% 
0.03% 
1.0096 
0.07% 
3.21% 
5.91% 

84.80% 
4.89% 
0.28% 
1.67% 
0.43% 
0.00% 
0.23% 
0.01% 
1.11% 
0.66% 
0.00% 

94.09% 
1.2E-07 100.00% 9.27% 4.IE-08 100.00% 27.30% 8.58-06 100.00% 0.73% 5.5E-07 100.00% 0.62% 
7.4E-10 100.00% 0.06% 5.5E-11 100.00% 0.04% 8.3E-09 100.00% 0.00% 5.4E-10 100.00% 0.00% 
7.4E-10 100.00% 0.06% 5.5E-11 100.00% 0.04% 8.3E-09 100.00% 0.00% 5.4E-10 100.00% 0.00% 

6.7E-12 0.01% 0.00% 
2.2E-13 0.00% 0.00% 
2.3E-15 0.00% 0.00% 
2.6E-16 0.00% 0.00% 
1.2E-11 0.01% 0.01% 
8.5E-12 0.01% 0.01% 
6.OE-12 0.01% 0.00% 

O.OE+OO 0.00% 0.00% 
4.8E-I4 0.00% 0.00% 
5.OE-14 0.00% 0.00% 
l.lE-14 0.00% 0.00% 

’ 4.7E-ll 0.06% 0.03% 
3.1E-12 0.00% 0.00% 
1.5E-10 0.18% 0.10% 
2.3E-10 0.28% 0.16% 

Risk - 
0.00% 
0.09% 
0.06% 
0.01% 
0.08% 
0.06% 
0.01% 
0.0096 
0.03% 
0.03% 
0.01% 
0.23% 
0.01% 
0.72% 
1.33% 

88.93% 
5.13% 
0.29% 
1.75% 
0.45% 
0.00% 
0.24% 
0.01% 
1.16% 
0.70% 
0.00% 

98.67% 

3.2E-09 0.04% , 0.00% 1.9E-10 0.04% 0.009 
1.7E-10 0.0096 0.00% 1.lE-I1 0.00% 0.001 
1.4E-12 0.00% 0.00% 8.3E-14 0.00% 0.001 
1.5E-13 0.00% 0.00% 9.2E-15 0.00% 0.001 
4.1E-09 0.05% 0.0046 2.3E-10 0.04% 0.001 
3.0E-09 0.03% 0.00% 1.6E-10 0.03% 0.00% 
2.0E-09 0.02% 0.00% l.lE-10 0.02% 0.00% 

O.OE+OO 0.00% 0.00% O.OEf00 0.00% 0.00% 
1.9E-11 0.00% 0.00% 1.1E-12 0.00% 0.00% 
1.9E-11 0.0096 0.00% 1.lE-12 0.008 0.00% 
4.2E-12 0.00% 0.00% 2.48-13 0.00% 0.001 

. 1.6E-08 0.17% 0.00% 8.5E-10 0.161 0.00% 
l.OE-09 0.01% 0.00% 5.8E-11 0.01% 0.00% 
5.0E-08 0.55% 0.00% 2.7E-09 0.51% 0.00% 
7.9E-08 0.87% 0.01% 4.4849 0.808 0.00% 

. .  
Receptor I R e s i d k -  Medium Receptor I Resident Medium 

0.02% 
0.02% 
0.00% 
0.02% 
0.02% 
0.00% 
0.00% 
0.01% 
0.01% 
0.00% 
0.06% 
0.00% 
0.20% 
0.36% 

24.28% 
1.40% 
0.08% 
0.48% 
0.12% 
0.00% 
0.07% 
0.00% 
0.32% 
0.19% 
0.00% 

26.94% 

3.4E-08 
2.1E-08 
2.4E-09 
2.9E-08 
2.1E-08 
5.1E-09 

O.OE+OO 
l.lE-08 
l.lE-08 
2.3E-09 
8.5E-08 
5.6E-09 
2.7E-07 
5.0E-07 

7.2E46 
4.2E-07 
2.48-08 
1.4E-07 
3.7E-08 

O.OE+OO 
2.0E-08 
8SE-10 
9.4E-08 
5.6E-08 

O.OE+OO 
8.0E-06 

- Risk 
0.01% 
0.4096 
0.25% 
0.03% 
0.34% 
0.25% 
0.06% 
0.00% 
0.13% 
0.13% 
0.03% 
1.01% 
0.07 % 
3.22% 
5.93% 

84.78% 
4.89% 
0.28% 
1.67% 
0.43% 
0.00% 
0.23% 
0.01% 
1.11% 
0.66% 
0.00% 

94.07% 

Risk - 
0.01% 
0.40% 
0.25% 
0.03% 
0.34% 
0.25% 
0.06% 
0.00% 
0.13% 
0.13% 
0.03% 
1.01% 
0.07% 
3.22% 
5.93% 

84.78% 
4.89% 
0.28% 
1.67% 
0.43% 
0.00% 
0.23% 
0.01% 
1.11% 
0.66% 
0.00% 

94.07% 

R e p t o r  
Risk - 
0.001 
0.001 
0.001 
0.001 
0.001 
0.00% 
0.001 
0.00% 
0.001 
0.00% 
0.00% 
0.01% 
0.00% 
0.02% 
0.04% 

0.53% 
0.03% 
0.001 
0.01% 
0.00% 
0.001 
0.00% 
0.00% 
0.01% 
0.00% 
0.008 
0.58% 

NIA 
NIA 
NI A 
NI A 
NIA’ 
NIA 
NIA 
NIA 
NIA 
NI A 
NIA 

. NIA 
NIA + 

Nl A 

5.3E-11 
2.98-12 
2.28-14 
2.5E-15 
6.8E-11 
4.9E-11 
3.2E-I1 

O.OE+OO 
3.IE-13 
3.28-13 
6.98-14 
2.6E- 10 
1.7E-11 
8.2E-10 
1.3E-09 

0.04% 
0.00% 
0.00% 
0.00% 
0.05% 
0.03% 
0.02% 
0.00% 
0.00% 
0.00% 
0.00% 
0.17% 
0.01% 
0:55% 
0.87% 

- 
0.00% 
0.00% 
0.00% 
0.00% 
0.01% 
0.00% 
0.00% 
0.001 
0.00% 
0.00% 
0.00% 
0.02% 
0.00% 
0.06% 
0.10% - 
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TABLE B.3.4-34 
(continued) 

,H.omegrovm 
vtRodu0e 

(DUSI 
r A f f ~ l d )  
. Y  

(3-137 
NP-237 
PU-238 
PU-239m 
RA-226 
RA-228 

TC-99 
SR-90 

TH-228 
m-230 , 

TH-232 
u-234 
U-23SR36 
U-238 

Total Radidoglal Rki 

Homegrown 
Rodua 
(GroundwaIcr 

Affcnad) 
&efMlk 

  US^ 
A f f d )  

.'& * 

C-Ropeq %Total % T d  
Rcaicknt Medium RUXDICR 

Arsenic 
Beryllium 
&nzo(a)snchraccn 
&oZo(a)w= 
k o z o @ ) f l U ~ ~  
&nzo(g.h,l?pryle= 
& ~ ) f l U O r a n t h c n C  

cruy== 
Dibcnzo(a,h)anlhrsoenc 
Indeno(l,2,3-cd)py~cm 
HcpaChlorcqAiolin 

Toto1 Qlnnlml Rlsi 
Toto 

Total Radidogiml Rls 
TC-99 

CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 

%i8 
TH-230 
TH-232 
u-234 
U-235R36 
U-238 

Tom1 Radiologid Ris 

_. O d d  @& 
7.2E-11 0.0056 
2.68-09 0.09% 

' 1.6E-09 0.06% 
1.8E-10 0.01% 
2.2E-09 0.08% 
1.6E-09 0.06% 
3.8E-10 0.01% 

O.OE+OO 0.00% 
8.4E-10 0.03% 
7.9E-10 0.03% 
1.7E-10 0.01% 
6.4E-09 0.23% 
4.1E-10 0.01% 
2.0E-08 0.72% 
3.7E-08 1.33% 

2SE46 88.92% 
1.4E-07 5.13% 
8.2E-09 0.29% 
4.9E48 1.75% 
1.3E-08 0.45%. 

O.OE+OO 0.00% 
6.9E-09 0.25% 
3.OE-10 0.01% 
3.3E-08 1.17% 
2.0E-08 0.70% 

O.OE+OO 0.00% 
2.8E46 98.67% 

NIA 

Risk - 
0.00% 
0.00% 
0.00% 
0.00% 
0.0096 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01% 
0.00% 
0.02% 
0.03% 

2.01% 
0.12% 

.0.01% 
0.04% 
0.01 1 
0.00% 
0.01% 
0.001 
0.03% 
0.02% 
0.00% 
2.23% 

NIA 
2.8E-06 100.00% 2.261 
6.2E-10 100.00% 0.00% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

6.2E-10 100.00% 0.0051 

NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

4.1E-10 
1.3E-11 
1.4E-13 
1.6E-14 . 
7.2E-10 
3.2E-IO 
3.7E-IO 

O.OE+W 
2.9832 
3.OE-12 
6.68-13 
2.8E-09 
1.9E- 10 
9.1E-09 
1.4E-08 

0.01% 
0.00% 
0.00% 
0.00% 
0.01w 
0.01% 
0.01% 
0.0046 
0.008 
0.0056 
0.00% 
0.06% 
0.00% 
0.18% 
0.28% 

- 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.0051 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01% 
0.01!4 - 

% T d  %Total 
Home- Medium Reaptor - builder Risk RipL 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

NIA 
NIA 
NIA 

' NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 

pcrcbed % T d  %Total 
rwndwakr Medium Receptor 

usa 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

- 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Percbcd %Total %Total 
3oundwatcr W i u m  Reaptor 
._ Qild RipL a 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N /A  
NIA 
NIA 

m a t M a m i % T d  % T a d  
RivcrUscr Medium Reapor 

Risk Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA , 

N/A  
NIA , 
NIA 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

matMiami %Total %Total 
River User Medium R e u p  
( Y o u r h ) & &  

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N /A  
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

. NIA 
NIA 
NIA 
NIA 
NIA 



TABLE B3.434 
(contlnued) 

%Total 
Recepror 
- Risk 
0.34% 
0.03% 
0.01% 
0.18% 
2.51% 
2.53% 
2.68% 
0.00% 
0.00% 
0.01% 
1.61% 
46.46% 
56.35% 

%Total %Total 
kpwded Medium Receptor 
'Tcsmser &k 

NIA 
Nl A 
NIA 
NIA 
NIA 
NI A 
NIA 
NI A 
NIA 

Nl A 
NIA 

NIA I 

Ckin-Rop~W 
Resident 

F a r m e r O  
1.3E-07 
1.5E-08 
9.9E-10 
2.8E-08 
3.9E-07 
4.0E-07 
4.2E-07 
2.OE-12 
1.8E-10 
9.8E-10 
2.5E-07 
7.3E-06 
9.0E-06 

NIA 
8.48-08 100.00% 56.51% 
2.1E-10 100.00% 0.14% 

Mf-hopcrty 
Resident 
Farma - 

2.1E-09 
2.5E-10 
1.6E-11 
4.7E-10 
6.5E-09 
6.5E-09 
7.0E-09 
3.3E-14 
2.9E-I2 
1.6E-11 
4.2E-09 
1.2E-07 
1.5E-07 

9.0E-06 100.00% 0.78% 5.4E-07 100.00% 0.61% 
1.4E-08 100.00% 0.00% . 7.8E-10 100.00% 0.00% 

% Total 
Medium 

Risk - 
1.44% 
0.17% 
0.01% 
0.31% 
4.37% 
4.40% 
4.67% 
0.00% 
0.00% 
0.01% 
2.80% 

80.94% 
99.13% 

% Total 
h p c a  

Risk - 
0.16% 
0.02% 
0.00% 
0.04% 
0.49% 
0.49% 
0.53% 
0.00% 
0.008 
0.00% 
0.31% 
9.10% 

11.14% 
1.5E-07 100.00% 11.24% 
1.2E49 100.00% 0.09% 

1.2E-09 100.00% 0.09% 

M-RoPerty 
Resident 

5.OE-10 
3.9E-11 
1.5E- 1 1 
2.7E-10 
3.7E-09 
3.8E-09 
4.0E-09 

, 1.9E-14 
1.7E-12 
9.2E-12 
2.4E-09 
6.9E-08 
8.4E-08 

% Total 
Medium 

Risk - 
0.60% 
0.05% 
O.oZ% 
0.32% 
4.44% 
4.47% 
4.75% 
0.00% 
0.00% 
0.01% 
2.85% 

82.23% 
99.72% 

%Total % T d  
Medium Reocptor - Risk & 

1.44% 0.0191 
0.17% 0.00% 
0.01% ' 0.0091 
0.31% 0.0091 
4.36% 0.0391 
4.38% 0.0391 
4.69% 0.04% 
0.00% 0.0091 
0.008 0.00% 
0.01% 0.00% 
2.81% 0.0291 

80.95% 0.63% 
99.13% . 0.7891 

Cki-RoPerty 
Resident 

Farmer CCT) 
8.6E-09 
1 .OE-09 
5.4E-11 
1.7E-09 
2.4E-08 
2.48-08 
2.5E-08 
1.2E-13 
1.1E-11 
5.8E-11 
1.5E-08 
4.4E-07 
5.4E-07 

% Torsi 
Medium 

Risk - 
1.58% 
0.19% 
0.01% 
0.31% 
4.36% 
4.38% 
4.688 
0.008 
0.00% 
0.01% 
2.80% 

80.88% 
99.20% 

% Total 
R a p t o r  

Risk - 
0.01% 
0.00% 
0.0096 
0.00% 
0.03% 
0.03% 
0.03% 
0.00% 
0.00% 
0.00% 
0.02% 
0.50% 
0.61% 

2.lE-10 100.00% 0.14%1 1.4E-08 100.00% 0.00%I 7.8E-10 100.00% 0.00% 

\ALL MEDL4 . 4.4EM 1.3E-06 1 .SEm 1.2E-03 I 8.8EM 

P 
k.' 
c. 
h) 
\o 
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TABLE B 3 . 4 3 4  
(mnllnued) 

5.1E46 100.00% 4.10% 
2.3E-09 100.00% 0.008 NIA 

2.3849 100.00% 0.00SPI 

NIA 

%Total %Total 
Home- Medium R e a p  
builder Risk Risk - -  - 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA * 

I NIA 
NIA 

NIA NIA 

perchd %Total % T d  
iroundwater Mcdium R c a p  - uscr gi.5J 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Perched %Total %Total 
Groundwarcr Medium R c a p o r  - Chid && 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

GrcatMinmi%To(al B T d  
RiverUsCr Mcdium Reapor 

(Adult) & &k 
NIA 
NIA 
NIA 
NIA 
NIA . 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Znx~Minmi , ? + T d  %Total 
RivcrUscr w m  R e a p  

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

lAU MEDIA 1.2E00 5.1E-06 5.3E-03 l.lE-03 1 .OEM 4.2E46 

NIA signilk chat exposure of thc 
F I 

U, thc M i d  medium is not applicable. 
c- 
w 
0 

BQ\SLIMWL-COC.XLS, 2/1\94; 1153 AM 



.. . 
Medium Paramctcr 

Arsenic 
Beryllium 
Cadmium 
Chromium 
U-TOTAL 

Bcozo(g ,b ,i)pelylene 
bis(2-Ethylhexyl) phthalate 
Dibeozo(a,h)anthracene.. 
Dibeozohran 
Phmaducne 

4,4'-DDE 

Tdal 
SediCOt bis(2-Ethylhexyl) phthalate 

Fluoranthene 
pYr==- 
Arsenic 
chromium 
Manganese 
Thallium 
U-TOTAL 

Total 
Surface bis(2-Ethylhexyl) phthalate 
Water Manganese 

U-TOTAL 
Toral 

Homegrown Arsenic 
Produce Beryllium 

(Dust Cadmium 
Affected) Chromium 

U-TOTAL 
Dibenzofuran 

Sa 

%Total %Total 
Expanded Medium Receptor 
Trcsvasser Risk Risk 

3SE-03 0.54% 0.47% 
5.8E-03 0.89% 0.78% 
7.1E-03 1.10% 0.95% 
3.2E-03 0.49% 0.43% 
6.3E-01 96.98% 84.33% 

O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 
7.1E-07 0.00% 0.00% 

O.OE+00 0.00% 0.00% 
1.6E-06 0.00% 0.00% 

O.OE+00 0.00% 0.00% 

4.213-07 0.00% 0.00% 
HE-04 0.98% 0.07% 
5.2E-04 0.92% 0.07% 
5.2E-03 9.20% 0.70% 

6.5E-01 100.00% 86.96% 

1.3E-03 2.27% 0.17% 
9.4E-03 16.73% 1.27% 
3.1E-03 5.43% 0.41% 
3.6E-02 64.48% 4.89% 
5.6E-02 100.00% 7.58% 
2.3E-02 57.81% 3.16% NIA 
1%-03 3.76% 0.21% NIA 
1.6E-02 38.43% 2.10% 
4.1E-02 100.00% 5.46% 
NIA 2.3E-05 22.08% 17.99% 
NIA 
NIA 
NIA 
NIA 
NIA 

sd 
'f' 
c 

c 
w 

Off-Property %Total %Total 
Resident Medium Receptor 
Child - Risk 
O.OE+W 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 

' O.OE+OO 0.00% 
O.OE+OO . 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 

, O,OE+00 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 0.00% 
NIA 
NIA 
NIA 

O.OE+OO 0.00% 

TABLE B.3.4-35 
FUTURE LAND USE 

SOLID WASTE LANDFILL 
SUMMARY OF W I A L  NONCARCINOGENIC HAZARD 

On-Property %Total %Total 
' Resident Medium Receptor 
Farmcr@ME) Risk Risk 

5.7E-02 3.87% 3.85% 
1.lE-M 0.?7% 0.77% 
1.5E-M 1.06% 1.05% 
1.3E-02 0.89% 0.88% 

1.4E+00 93.41% 92.86% 
O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 

O.OE+OO 0.00% 0.00% 
3.5E-05 0.00% 0.00% 

O.OE+OO 0.00% 0.00% 
1.5E+00 100.00% 99.41% 

6.8E-06 0.00% 0.00% 

NIA 
NIA 

9.3E-05 22.08% 15.18% 
5.8E-07 0.14% 0.09% 
4.1E-06 0.98% 0.67% 
1.3E-05 3.04% 2.09% 
3.1E-04 73.77% 50.72% 

O.OE+OO 0.00% 0.00% 
4.2E-04 100.00% 68.76% 
l.lE-05 5.84% 1.82% 

3.98-06 2.05% 0.64% 

1.6E-04 82.42% 25.75% 

1.9E-04 100.00% 31.24% 

2.IE-08 0.01% 0.00% 

1.9k-05 9.68% 3.02% 

7.9E-10 0.00% 0.00% 

Off-Property %Total %Total 
Resident Medium Receptor 
Farmer - Risk Risk 

O.OE+OO 0.00% 
O.OE+Oo 0.00% 
O.OE+00 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+00 0.00% 
O.OE+W 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+Oo 0.00% 
O.OE+OO 0.00% 0.00% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

- 

1.6E-03 22.03% 0.11% 
9.9E-06 0.14% 0.00% 
7.1E-05 0.98% 0.00% 
2.2E-04 3.04% 0.01% 
5.3E-03 73.80% 0.36% 

O.OE+OO 0.00% 0.00% 
7.2E-03 100.00% 0.49% 
2.58-04 17.19% 0.02% 

4.48-05 3.03% 0.00% 

9.78-04 67.46% 0.07% 

1.4E-03 100.00% 0.10% 

6.98-07 0.05% 0.00% 

1.8E-04 12.28% 0.01% 

7.2E-09 0.00% 0.00% 

1.4E-07 0.14% 0.11% 
1.OE-06 0.98% 0.80% 
3.2E-06 3.04% 2.47% 
7.7E-05 73.77% 60.10% 

O.OE+OO 0.00% 0.00% 

Pa (Dust 
Affected) 0 

Gl 

Total I I 1.OE-04 100.00% 81.47% a BccfIMik . !Arsenic I NIA 4.1E-06 17.23% 3.19% 
Beryllium NIA l.lE-08 0.05% 0.01% 

chromium NIA 2.9E-06 12.29% 2.28% 
U-TOTAL NIA 1.6E-05 67.42% 12.49% 
bis(2-Ethylhexyl) phthalate NIA 1.2E-IO 0.00% 0.00% 

Cadmium NIA 7.2E-07 3.02% 0.56% 

I Tofal I I 2.4E-05 100.00% 18.53% 

IALL MEDIA 7.4E-01 1.3E-04 6 . 1 M  I l.SE+OO I 
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I ti 

Dn-Prop~rty %Total %Total On-hop~rty %Total %Total 
Resident Medium RcccpIor Resident Medium Rcccptor 

Farmer CCT) - Risk $& Child 
2.9E-02 9.84% 9.70% 2.9E-01 8.79% 8.68% 
ldE-03 0.56% 0.56% 2.OE-02 0.60% 0.59% 
2.9E-03 0.99% 0.97% 3.3E-02 1.00% 0.99% 
4.8E-03 1.60% 1.58% 4.8E-02 1.48% 1.46% 

O.OE+00 0.00% 0.00% O.OE+W 0.00% 0.00% 
O.OE+OO 0.00% 0.00% O.OE+00 0.00% 0.00% 

3.3806 0.00% 0.00% 3.2E-05 0.00% 0.00% 
O.OE+W 0.00% 0.00% O.OE+OO 0.00% 0.00% 

1.8E-05 0.01% 0.01% 1.8E-04 0.01% 0.01% 

3.OE-01 100.00% 98.59% 3.3E+00 100.00% 98.76% 

2.6~-01 87.00% s.n% 2 . 9 ~ + 0 0  88.13% 87.04% 

O.OE+00 0.00% 0.00% O.OE+OO 0.00% 0.00% 

,.e . .. . 
c; ‘, 
y soil 
!.’: Medium 

%Total %Total 
Home Medium Reccptor 

$ & M w  Risk 
4.4E-02 2.25% 2.254 
2.6E-03 0.13% 0.134 
5.4E-03 0.28% 0.284 
4.88-03 0.25% 0.254 

1.9E+00 96.62% 96.625 
1.lE-04 0.01% 0.015 

O.OE+W 0.00% 0.005 
O.OE+W 0.00% 0.005 
O.OE+OO 0.00% 0.00s 

1.9E+00 100.00% 100.009 

9 . 0 ~ m  0.46% 0.464 

8.4E-05 0.00% 0.009 

Parameter 
Arsenic 
Beryllium 
C ~ d m i ~  
Chromium 
U-TOTAL 
4,4‘-DDE 
Bcnzo(g,b,i)pcrylmc 
bis(2-EIhylhexyl) phthalate 
Dibcnzo(a,b)anthracene 
Dibcnzofuran 
Wcnaolhrenc 

scdient  

Surface 
Water 

Hamegrown 
Produce 

(Dust 
AffccIed) 

Tar01 
bis(2-EIhylhcxyl) phlhalate 
F 1 u o r an th en e 

PYme 
Arsenic 
Chromium 
Mang~esc 
Thallium 
U-TOTAL 

Tar01 
bis(2-Ethylhexyl) phlhalatc 

U-TOTAL 

Arsenic 
Beryllium 
Cadmium 
Chromium 
U-TOTAL 
Dibcnzofuran 

W M C S C  

T u i  

Chromium 

bis(2-EIhylhcxyl) phthalate 
U-TOTAL 

6.4803 22.03% 0.19% 
4.OE-05 0.14% 0.00% 
2.9E-04 0.98% 0.01% 
8.9E-04 3.04% 0.03% 
2.2E-02 73.80% 0.65% 

O.OE+OO 0.00% 0.00% 
3.68-03 100.00% 1.19% 2.9E-02 100.00% 0.88% 
1.3E-04 19.64% 0.04% 6.8E-04 5.82% 0.02% 
3.68-07 0.06% 0.001 1.3E-06 0.01% 0.00% 
2.1E-05 3.24% 0.01% 2.4E-04 2.05% 0.01% 
8.3805 12.84% 0.03% l.lE-03 9.67% 0.03% 
4.1E-04 64.23% 0.14% 9.6E-03 82.44% 0.29% 
3.38-09 0.00% 0.00% 4.8E-08 0.00% 0.00% 
6.5E-04 100.00% 0.21% 1.2E-02 100.00% 0.35% 

TABLE B.3.435 
(mntinued) 

NIA 

~ 

8.OE-04 22.03% 0.26% 
5.OE-06 0.14% 0.00% 

l.lE-04 3.04% 0.04% 
2.7E-03 73.80% 0.88% 

O.OE+OO 0.00% 0.00% 

3.6E-05 0.98% 0.01% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

ratMiami %Total %Total 
Liver User Medium Rcccptor 
(Adult) Hazard Hazard 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

GreatMiami %Total %Total 
RivcrUser Medium Rcfepfqr 
0 Hmrd H&rd 

NIA 
NIA 
NIA 
NIA 
NIA , 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1.9E-07 
l.lE-04 
1 .8E-04 
l.lE-03 
7.4E-W 

O.OE+W 
O.OE+W 

1.4E-01 

0.001 
0.08% 
0.13% 

0.53% 
0.00% 
0.00% 

98.49% 

0.77% 

0.00% 2.7E-07 
0.08% 1.3E-04 

0.53% 9.38-04 l- 98.48% 1.7E-01 

0.13% 2.1E-04 
0 . m  i .7~-03 

0.00% O.OE+OO 
0.00% O.OE+OO 

0.001 0.00s 
0.08% 0.089 
0.13% 0.139 
0.99% 0.999 
0.56% 0.569 

0.00% 0.009 
98.25% 98.225 

O.Oq% 0.00s 

1.4E-01 100.00% 99.98%1 1.7E-01 100.00% 99.975 
1.4E-07 0.58% 0.00%I 9.4E-08 0.21% 0.005 

O.OE+OO 0.001 O . M % I  O.OE+OO 0.00% 0.009 
2.5E-05 99.42% 0.02% 4.4E-05 99.79% 0.035 
2.92-05 100.00% 0.02%1 4.4E-05 100.00% 0.035 
NIA I NIA 
NIA 
NIA ’ 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

I 
S T  
2 
0 0  NIA signifies that exposure of the receptor to the indicated medium is not applicable. - Y  
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incidental ingestion 
dermal contact 
external radiation 

inhalation of particulates, 
radionuclides, volatiles, and 
gases 

incidental ingestion 
dermal contact 

surface soil within subunit 

maximum estimated on-site current concentrations 
derived from airborne soil air modeling results 

not quantified; surface water data not available 

ingestion 
dermal contact 
external radiation 

ingestion of milk and beef 

~~ 

surface soil within subunit 

maximum estimated on-site current cocentrations 
derived from deposited airborne soil air modeling 
results 

TABLE B.3.5-1 

LIME SLUDGE PONDS 
EXPOSURE POINT CONCENTRATIONS FOR SCENARIOS EVALUATED If . 

..m I 

Receptor Direct Contact Medium 
~ ~~~~ 

Route of ExDosure I ExDosure Point Concentration Current Land Use 
~~ 

Current Access 
Controls (current use of 
FEMP continues, DOE 
Ownership) 

Trespassing Youth soil 

air . 
L . .  

~~ 

surface water 

sediment incidental ingestion 
dermal contact 
external radiation 

not quantified; sediment data not available 

Off-Property Resident 
Farmer (adult and 
child), livestock 
grazing off-property 

air inhalation of particulates, 
volatiles, and gases 

~~~ 

maximum estimated off-site current concentrations 
derived from airborne soil air modeling 
concentrations 

plants (homegrown 
produce) 

ingestion of fruits and vegetables maximum estimated off-site current concentrations 
derived from deposited airborne soil air modeling 
results 

livestock (grazing at 
property boundary) 

ingestion of milk and beef maximum estimated off-site current concentrations 
derived from deposited airborne soil air modeling 
results 

Groundskeeper air maximum estimated on-site current concentration I derived from air modeling 
inhalation of particulates, 
volatiles, and gases 

soil 

User of MeatlMilk 
Products 

livestock (grazing on- 
ProPeflY) 

FIIR\CRU?R I\TLCMPP-U\TAU3.5- 1 \Fehmary X I  1991 I?: 06pm 



Route of Exposure 

nhalation of particulates, 
{olatiles, and gases 

Exposure Point C,oncentration 

maximum estimated off-site future concentrations 
derived from airborne soil air modeling results 
maximum estimated off-site future concentrations 
derived from deposited airborne soil air modeling and 1 groundwater modeling results 

ingestion of milk and beef 

ingestion 
3ermal contact 
inhalation 

maximum estimated off-site future concentrations 
derived from deposited airborne soil air modeling and 
groundwater modeling results 
modeled groundwater concentrations off-site at time 
when concentration is greatest 

TABLE B.3.5-1 
‘ (Continued) 

Future Land Use Receptor Direct Contact Medium 

’ederal Ownership 
includes exposure 
outes that require 
levelopment time) 

Wure Off-Property 
% m e r  (adult and child) 
ivestock grazing off- 
lroperty, groundwater 
)ff-propert y 

iir 

~~ ~ 

ngestion of fruits and vegetables llants (homegrown 
xoduce) 

livestock (grazing at 
xoperty boundary) 

groundwater 

maximum estimated on-site airborne modeling results I inhalalion of particulates, 
radionuclides, volatiles, and 
gases 

Zxpanded Trespasser 
:adult and youth) 

air 

~ 

surface water not quantified; surface water data not available I incidental ingestion 
dermal contact 
incidental ingestion 
dermal contact 
external radiation 

not quantified; sediment data not available sediment 

~~ 

soil ingestion 
dermal contact 
external radiation 

surface soil within subunit 

~~~~ ~ 

Future On-Property 
:Solid Waste Landfill) 
Resident Farmer (adult 
and child), livestock 
grazing on-property. 
groundwater on 
property, RME and CT 
:sthates 

air inhalation of particulates, 
volatiles, gases, and indoor 
radon 

maximum estimated on-site future concentrations from 
airborne soil modeling results; indoor radon quantitated 
under Solid Waste Landfill scenario 

Nithout Federal 
Iwnership (includes 
:xposure routes that 
.equire development 
ime) 

plants (homegrown 
produce) 

ingestion of fruits and vegetables maximum estimated on-site future concentrations 
derived from deposited airborne soil air modeling 
results and groundwater modelinr results 

livestock (grazing on 
property) 

ingestion of milk and beef maximum estimated on-site future concentrations 
derived from deposited airborne soil air modeling 
results and groundwater modeling results 
modeled groundwater concentrations underlying Solid 
Waste Landfill at time when concentration is greatest 

groundwater ingestion 
dermal contact 
inhalation 



Future Land Use 

Without Federal 
Ownership (includes 
exposure routes that 
require development 
time) (Continued) 

Without Federal 
Ownership (includes 
exposure routes that 
require development 
time) (Continued) 

TABLE B.3.5-1 
(Continued) 

Receptor Direct Contact Medium 

Future On-Property soil 
(Solid Waste Landfill) 
Resident Fanner (adult 
and child), livestock 
grazing on-property , 
groundwater on 
property, RME and CT 
estimates (Continued) 
Future Homebuilder (per waste 
Operable Unit 1) material/subsurface soil 

air 

With or Without Federal 
Ownership 

Route of Exposure 

Future Perched perched groundwater 
Groundwater User (Solid directly underlying 
Waste Landfill and Lime subunit 
Sludge Ponds only) 
Great Miami River User surface water 

incidental ingestion 
dermal contact 
external radiation 

external radiation 
incidental ingestion 
dermal contact 
inhalation of particulates, 
volatiles, and gases 
incidental ingestion, dermal 
contact, and inhalation of 
volatiles released during 
household use 
ingestion 
dermal contact 
ingestion , 

dermal contact 
external radiation 

ingestion 

Exposure Point Concentration 

surface soil within LSP 

not quantified; no building on LSP anticipated 

not quantified; no building on LSP anticipated 

not quantified; no resident anticipated on LSP 

not quantified; Lime Sludge Ponds do not contribute to 
Great Miami River contamination 
not quantified; Great Miami River not impacted by 
Lime Sludge Ponds 

not quantified; Great Miami River not impacted by 
Lime Sludge Ponds 
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exposure point concentrations were derived from the analytical data on samples collected within the 

boundaries of the Lime Sludge Ponds subunit. For groundwater, modeled data indicated contaminants 

did not enter the aquifer underlying the Lime Sludge Ponds. For this subunit, under future land use it 

was assumed that the on-property farmer resided on the Solid Waste Landtill, and simultaneously 

farmed that area. The Solid Waste Landtill was chosen as the site for a hture farm since it is not 

feasible to place a home or an agricultural field on the Lime Sludge Ponds. This, and other relevant 

information regarding exposure point concentrations for the Lime Sludge Ponds is summarized in 

Table B.3.5-1. 

B.3.5.2 Constituents of Potential Concern 

The CPCs quantified for the Lime Sludge Pond surface soil, waste material, 1000 series wells, and 

2000 series wells are summarized in Table B.3.5-2 (a), (b), (c), and (d), respectively (Attachment 111) 

. along with relevant information regarding frequencies of detection data distribution, 95 percent UCLs, 

etc. Table B.3.5-3 summarizes CPCs for the Lime Sludge Ponds by medium. 

B.3.5.3 Risk Characterization for Current Land Use 

The scenarios characterized for, the Lime Sludge Ponds assuming continued DOE ownership include a 

trespassing youth; the off-property farmer and resident child using food products from livestock 

grazing off-property and produce grown off-property; a current user of meat and milk product from 

livestock grazed on-property; and a groundskeeper contacting on-site contaminants in air and soil. 

B.3.5.3.1 Tresuassing Youth 

Risk was characterized for the trespassing youth contacting CPCs via ingestion and dermal contact 

with surface soil within the subunit; external radiation resulting from exposure to surface soil within 

the subunit; and inhalation of airborne particulates. Exposure point concentrations for the exposure to 

soil were based on analytical data while the inhaled particulate concentration was based on air 

modeling results as described in Section B.2.0, Appendix A, and Section 5.0 of this RI report. 

Risks and hazards calculated for the trespassing youth exposed to contaminants in soil are presented in 

Table B.3.5-4 (Attachment 111). Total risk due to all CPCs in soil by all routes of exposure was 2.8 x 

This was primarily due to dermal contact with beryllium and Aroclor-1254, for which risks of 

1.6 x and 4 . 4 ' ~  lod were calculated. External radiation due to radium-228 and thorium-228 
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TABLE B35-3 

CONSIlTUENTS OF POTENTIAL CONCERN . 
FOR THE LIME SLUDGE PONDS 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-235R36 
U-238 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead _- 
TH-TOTAL 
U-TOTAL 
Aroclor-1254 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bise-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a, h)anthracene 
Dibenzofuran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 

- = not a CPC in this medium 

c .". . 
i ' < -  
- - a  9 .~ .  lj 
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' contributed Asks of 1.4 x and 4.7 x respectively. Total chemical HIS calculated for a 

trespassing youth exposed to CPCs in soil did not exceed HI of 1.0. 

B.3.5.3.2 Current Off-Propertv Farmers 

Risks were characterized for the off-property farmer and resident child contacting CPCs via inhalation 

of airborne particulates and ingestion of homegrown produce on which airborne particulates were 

deposited; and ingestion of milk and beef from livestock grazing on off-site grasses on which airborne 

particulates were deposited. For all of these routes of exposure, the exposure point concentration was 

based on air modeling results as described in Section 8.2.0, Methodology. 

The risks and hazards calculated for the off-property farmer and resident child are presented in Tables 

B.3.5-5(a) and B.3.5-5(b), respectively (Attachment 111). The total risk associated with CPCs in soil 

was 1.2 x 10'' and 2.4 x for the farmer and child, respectively. Total HIS were below 1.0. 

Risks and hazards associated with ingestion of CPCs in beef and milk for the off-property farmer and 

resident child are given in Tables B.3.5-6(a) and B.3.5-6(b), respectively (Attachment 111). Total risk 

for all CPCs consumed in beef and milk w h  6.3 x 

respectively. Total HIS for all CPCs consumed in beef and milk were well below 1 .O for both the 

farmer and child. 

and 3.5 x I O 8  for the farmer and child, 

Risks and hazards associated with ingestion of CPCs in homegrown produce for the off-site farmer 

and resident child are given in Tables B.3.5-7(a) and B.3.5-7(b), respectively (Attachment 111). Total 

risk for all CPCs consumed in homegrown produce was 3.9 x IO-* and 1.2 x lo-* for the farmer and 

child, respectively. Total HIS for all CPCs consumed in homegrown produce were well below 1.0 

for both the farmer and child. 

B.3.5.3.3 Current User of Meat and Milk Products 

Risks and hazards to the current user of meat and milk products from livestock grazing on-property 

are summarized in Table B.3.5-8 (Attachment 111). Total risk was 5.5 x lod due mostly to the 

estimated uptake of benzo(a)pyrene and aroclor-1254 in milk. Total HI was below 1.0. 
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B.3 S.3.4 Current Groundskeeuer I 

Risks and hazards to the current groundskeeper are given in Table B.3.5-9 (Attachment 111). Total 

carcinogenic risk was 4.7 x 

2 

due mostly to external radiation from thorium-228 and dermal 3 

contact with beryllium in soil. The total HI was less than 1.0. 4 

5 

B.3.5.4 Risk Characterization for Future Land Use 6 

The future scenarios characterized for the Lime Sludge Ponds assuming continued federal ownership 

are the off-property farmer and resident child and an expanded trespasser. 

characterized for the Lime Sludge Ponds assuming private ownership are an on-property farmer and 

7 

Future scenarios 8 

9 

resident child living on the Solid Waste Landfill and farming in the Solid Waste Landfill area. 

Recreational users of the Great Miami River were evaluated for federal and private ownerships. 

10 

I 1  

B.3.5.4.1 Future Off-Prouertv Farmers 

For the off-property farmer and resident child, risks were calculated for exposure to CPCs in airborne 

Lime.Sludge Pond soil particulates. Receptors were assumed to contact CPCs in air via inhalation of 

airborne particulates; by consumption of homegrown produce on which airborne Lime Sludge Pond 

soil was deposited; and by ingestion of milk and beef from cattle grazing on grasses on which 

airborne Lime Sludge Pond soil was deposited and which was watered with contaminated 

groundwater. All of the exposure point concentrations for this scenario were derived from air 

modeling results as described in the methods Section B.2.0. 

The risks and hazards calculated for the off-property farmer and resident child exposed tosurface soil 

in the Lime Sludge Ponds are presented in Tables B.3.5-10(a) and B.3.5-10(b), respectively 

(Attachment 111). Total risk associated with CPCs in soil was 1.2 x 

and child, respectively. This was due mostly to ingestion and external radiation from radionuclides. 

HIS were below 1.0. 

and 2.4 x l o 9  for the farmer 

Risks and hazards associated with ingestion of CPCs in beef and milk for the future off-property 

farmer and resident child are given in Tables B.3.5-1 l(a) and B.3.5-1 l(b), respectively 

(Attachment 111). Total risk for all CPCs consumed in beef and milk was 6.6 x l o 8  and 3.5 x l o 8  

for the farmer and child, respectively. Total HIS for all CPCs consumed in beef and milk were well 

below of 1.0 for both the farmer and child. 

f, I' .  - 
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Risks and hazards associated with ingestion of CPCs in homegrown produce for the off-property 

farmer and resident child are given in Tables B.3.5-12(a) and B.3.5-12(b), respectively 

(Attachment 111). Total risk for all CPCs consumed in homegrown produce was 4.2 x IO" and 1.2 x 

loe8 for the farmer and child, respectively. Total HIS for all CPCs consumed in homegrown produce 

were well below 1.0 for both the farmer and child. 

Risks and hazards associated with groundwater exposure for the off-property farmer and resident child 

are summarized in Tables B.3.5-13(a) and B.3.5-13(b), respectively (Attachment 111). Risks were 9.1 

x l o 9  and 3.9 x respectively. HIS were below.1.0. 

B.3.5.4.2 Future On-Prouertv Expanded TresDasser 

Risks to the future on-property expanded trespasser were calculated for exposure to CPCs detected 

on-subunit. The expanded trespasser was anticipated to contact CPCs directly via inhalation of 

airborne particulates; ingestion of and dermal contact with on-subunit soil; and external radiation 

resulting from exposure to contaminated on-subunit soil. The exposure point concentrations for 

inhalation of airborne Lime Sludge Pond soil particles were estimated fiom airborne soil modeling 

results, all other exposure point concentrations were based on analytical data. 

. 

Risks and hazards associated with trespasser contact with on-subunit surface water and sediment were 

not quantified since no surface water or sediment samples w.ithin the Lime Sludge Ponds were 

available. 

Risks and hazards calculated for the expanded trespasser due to direct exposure to soil and airborne 

particulates are presented in Table B.3.5-14 (Attachment 111). Total risk due to exposure to all CPCs 

in soil by all exposure pathways was 9.8 x 10'. This was primarily due to dermal contact with 

beryllium in soil for which a risk of 6.8 x was calculated. External radiation due to radium-228, 

thorium-228, and uranium-238 contributed risks of 1.9 x 6.4 x lod, and 1.2 x loa, respectively. 

Total HIS calculated for exposure of an expanded trespasser to CPCs in soil at the Lime Sludge Ponds 

did not exceed 1.0. 

B.3 S.4.3 Future On-ProDertv (Lime Sludge Ponds) Farmers 

Risks were quantified for the future on-property farmer and resident child living on the Solid Waste 

Landfill with livestock grazing on the Solid Waste Landfill. Risks were calculated for inhalation of 
. .  
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airborne particulates; direct contact with soil via ingestion, external radiation, and dermal contact; 

ingestion of homegrown produce on which airborne Lime Sludge Pond soil was deposited; and 

ingestion of milk and beef from livestock grazing on grasses on which airborne Lime Sludge Pond 

soil was deposited. Exposure point concentrations for these routes of exposure were based on 

airborne soil air modeling as described in Section B.2.0. Both RME and CT risks and hazards were 

estimated for the farmer. 

Risks and hazards calculated due to contact with soil for a Solid Waste Landfill on-property RME 

farmer and resident child are presented in Tables B.3.5-15(a) and B.3.5-15(b), respectively 

(Attachment 111). Total risk associated with future exposure to soil was 1.9 x 10" and 2.1 x 10" for 

the farmer and child, respectively. For the RME farmer, this risk was primarily due to dermal 

contact with beryllium and Aroclor-1254 and external radiation from thorium-228, radium-228, and 

uranium-238 which had calculated risks of 6.8 x lo", 2.0 x lo", and 1.2 x lo", respectively. HIS 

were below 1.0 for the RME farmer and 1.3 for the on-property child. The principal hazard to the 

child is from ingestion of uranium-total and arsenic. 

@ Risks and hazards associated with ingestion of CPCs in beef and milk for the on-property RME 

farmer and resident child are given in Tables B.3.5-16(a) and B.3.5-16(b), respectively, 

(Attachment 111). Total risk for all CPCs consumed in beef and milk was 5.6 x and 3.1 x l o 6  

for the RME farmer and child, respectively, due mostly to the estimated uptake of Aroclor-1254 in 

milk. Total HIS for all CPCs consumed in beef and milk was well below 1.0 for both the farmer and 

child. 
. .  

Risks and hazards associated with ingestion of CPCs in homegrown produce'for the on-property RME 

farmer and resident child are- given in Tables B.3.5-17(a) and B.3.5-17(b), respectively 

(Attachment 111). Total risk for all CPCs consumed in homegrown produce was 3.5 x 

10" for the RME farmer and child, respectively. Total HIS for all other CPCs consumed in 

and 1.0 x 

homegrown produce were well below 1.0 for both'the RME farmer and child. 

CT estimates of risk and hazard for the future on-property farmer associated with exposures to 

surface soil, homegrown produce, beef and milk, and groundwater are given in Tables B.3.5-18, 

B.3.5-19, B.3.5-20, and B.3.5-21 respectively (Attachment 111). All risks except those due to contact 

with soil were below 1 .O x 10". External radiation and dermal contact with soil resulted in risk of 
, .-.. ~ . 
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. 1.7 x lo4 due to the presence of radium-228, thorium-228, uranium-238, beryllium, and aroclor- 

1254. All calculated HIS were below 1.0. 

B.3.5.4.4 Perched Groundwater User 

Risk and hazard to a user of perched groundwater underlying the Lime Sludge Ponds are given in 

Tables B.3.5-22(a) and B.3.5-22(b) for the farmer and resident child, respectively. Total risks were 

below 1.0 x 

. 

and HIS were below 1.0 for both receptors. 

B.3.5.5 Risks Due to Radium-222 Emission 

Risks due to eminent exposures to outdoor radon emissions attributable to the Lime Sludge Ponds are 

summarized on Table B.3.5-24. All estimated subunit specific risks are below 1.0 x 

B.3.5.6 Summarv Lime Sludpe Ponds 

Tables B.3.5-25 and B.3.5-26 summarize risk and hazard, respectively, associated with Lime Sludge 

Pond receptors assuming current land use. Risks to the trespassing youth exceeded 1.0 x loe6 due to 

external radiation exposure to surface soil containing radium-228 and thorium-228 and dermal 

exposure to beryllium and Aroclor-1254 in soil. Total risk to the current groundskeeper exposed to 

soil was 4.7 x 

and dermal contact with beryllium which accounted for 40 percent of total risk. All calculated HIS 

due mostly to the presence of thorium-228 accounting for 27 percent of total’risk ; 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

18 

19 

were below 1.0. 20 

21 

Tables B.3.5-27 and B.3.5-28 summarize risks and hazards, respectively, associated with Lime 

Sludge Pond receptors assuming future land use. Risks due to groundwater did not exceed 1.0 x loe6. 

Total risks to the on-property RME farmer and resident child exceed 1.0 x 10” due primarily to 

direct contact with surface soil containing radium-228, thorium-228, uranium-238, beryllium, and 

22 

23 

24 

25 

Aroclor-1254. Total risk to the expanded trespasser exceeded 1.0 x due to same compounds as 26 

on-property residents. Total HIS exceeded 1.0 for the on-property child due to the presence of 27 

uranium-total in soil. 28 

-s, 29 

B.3.6 OPERABLE UNIT 2 CUMULATIVE RISK 30 

In order to assess the cumulative impact of contaminants present in all Operable Unit 2 subunits 31 

future receptors were assumed to be exposed to contaminants via their presence in: 

1 .: . e,* 3 
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Current ’ 

Trespassing 
Youth 

Current/Future 
Off-Property 
Fanner 

CurrenVFuture 
Off-Property 
Child 

Future Expanded 
Trespasser 
(Adult+ Child) 

Future, RME 
On-Property 
Farmer 

Future, CT 
On-Property 
Fanner 

Future, 
On-Property 
Child 

TABLE B35-24 
LIME SLUDGE PONDS 

IUSKS DUE TO -MATED RA-222 EMISSION 

faximum Ra-222 Ai 
:oncentration 
iCi/m3)* 

3.9E-0 

3 .OE-O 

3 .OE-O 

3.9E-0 

3.9E-0 

3.9E-0 

3.9E-0 

_m. ...... ........................................ ...................................... .................... ................... .................... .................... . . . . . . . . . . . . . .  

Intake @C 

8.1E+O 

3.5E+O 

6.3E+O 

1.3E+O 

4.5E+O 

3.4E+O 

8.2E+O 

............. .................... .................... ................... .................... . . . . . . . .  
.................... .................... .................... ...................... 

Risk 

6.3E-0 

2.7E-0 

4.9E-1 

9.8E-0 

3 SE-0 

2.6E-0 

6.3E-0 

). . . . . . . . . . . . . . . .  
Bac 

hckground Ra-222 
4ir Concentration 
pCi/m3)** 

I .4E+00 

1 .OEM 

1 .OE-O2 

1.4E+Od 

1.4E+00 

I .4E+00 

1.4E+00 

1 .OE- 1 

1.2E+O 

2.2E+O 

4.4E+O 

1.6E+O 

1.2E+O 

‘2.8E+O 

...................... .::::::):::: .......................... ........................ ........ ................. : .............. 

Risk 

*Represents upper 95 percent confidence interval on the mean Ra-226 concentration. 

**Assumes Ra-226 concentration is 1.228 pCi/g in surface soil and 0.78 pCi/g in subsurface soil. 
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TABLE B3.5-25 
CURRENT LAND USE 
L M E  SLUDGE PONDS 

SUMMARY OF CARCINOGENIC RISK 

$4 Total % Total I Off-ProperIy 

Parameter 
CS-137 
NP-237 
PU-238 
PU-239t240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
11-239236 
U-23 8 

Total Radiological Rid 

Arsenic 
Beryllium 
Chromium 
Aroclor-1254 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
bisp-Ethylhexyl) phthalai 
Carbazole 
Chrysene 
Dibenzo(a ,h)anthracene 
Indeno(l,2,3-cd)pyrene 

Total Chemical R h  
Tom 

Trespassing 
Youth - 

4.0E-07 
9.1E-08 
2.7E-09 

1 .OE-08 
1.4E-06 

6.5E-IO 

4.4E- 10 

4.7E-06 
5 .OE-08 
1.4E-09 
2.2E-08 
I .2E-07 
8.8E-07 
7.6E-06 

2.1E-07 
1.6E-05 
1.9E-08 
4.48-06 
1.4E-08 
l.lE-07 
I .3E-08 
4.3E-09 
3 SE-09 
4.OE-11 

. 5.OE-10 
3.7E-08 
2.0E-08 
2.0E-05 

Medium Receptor 

1.43% 1.43% 
0.33% 0.33% 
0.01% 0.01% 
0.00% 0.00% 
0.04% 0.04% 
4.83% 4.83% 
0.004; 0.0046 

16.56% 16.56% 
0.18% 0.18% 
0.00% 0.00% 
0.08% 0.08% 
0.43% 0.43% 
3.13% 3.13% 

27.02% 27.02% 

0.76% 0.76% 
55.75% 55.75% 
0.07% 0.07% 

15.66% 15.66% 
0.05% 0.05% 
0.41% 0.41% 
0.05% 0.05% 
0.02%- 0.024% 
0.01% 0.01% 
0.00% 0.00% 
0.00% 0.00% 
0.13% 0.13% 
0.07% 0.07% 

72.98% 72.98% 

- Risk 
Resident 
Farmer 

2.7E- I3 
4.3E-10 
4.6E-10 
l.lE-10 
1.2E-10 
2.2E- 1 I 
1 .OE-12 

4.7E-09 
2.7E-08 

I.IE-08 

7.6E-08 
I .2E-07 

I .2E-09 

7.5E-10 

9.OE-10 

I .SE-10 
7.8E- 10 

O.OE+OO 
9.3E-3-12 
7.7E-ll 
8.68-12 
2.9E-12 

O.OE+OO 
O.OE+OO 

3.4E-I3 
3 2.5E-11 

1.4E-11 
2.38-09 

%Total %Total 
Medium Receptor 

0.00% 0.00% 
0.35% 0.19% 
0.37% 0.20% 
0.09% 0.05% 
0.10% 0.05% 
0.024% 0.01% 
0.00% 0.00% 

Risk - Risk - 

3.77% 2.07% 
21.57% 11.83% 
0.61% 0.33% 
9.07% 4.98% 
0.72% 0.40% 

61.46% 33.71% 
98.13% 53.82% 

1.01% 0.55% 
0.12% 0.06% 
0.63% 0.35% 
0.00% 0.00% 
0.01% 0.0046 
0.06% 0.03% 
0.01% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.0246 0.01% 
0.01% 0.01% 
1.87% 1.02% 

2.8E-05 100.00% l00.00Wl 1.2E-07 100.00% 54.84% 

Off-Property 
Resident 
Child 

4.9E-15 
7.8E-12 
8.48-12 
1.9E-12 
2. I E- 12 
4.OE-13 
1.8E-14 

8.4E-1 I 
4.8E-10 
1.4E-I 1 
2.OE-IO 
1.6E-ll 
1.4E-09 
2.2E4N 

l.lE-IO 
1.2E-ll 
6.6E-1 I 

O.OE+OO 
7.9E- 13 
6.58-12 
7.3E-13 
2.58-13 

O.OE+OO 
O.OE+OO 

2.9E- 14 
2.1 E- i2  
I .2E-12 
2.OE-IO 

%Total %Total 

2.4E-09 100.00% 4.88% 

Medium Receptor 

2.IE-04% 0.00% 
0.33% 0.0246 
0.35% 0.02% 
0.08% 0.00% 
0.09% 0.00% 
0.02% 0.00% 
0.00% 0.00% 

- Risk 

3.53% 0.17% 
20.19% 0.99% 
0.57% 0.03% 
8.49% 0.41% 
0.68% 0.03% 

57.52% 2.81% 
91.84% 4.49% 

4.39% 0.21% 
0.52% 0.03% 
2.76% 0.13% 
0.00% 0.00% 
0.03% 0.00% 
0.27% 0.01% 
0.03% 0.00% 
0.01% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.0056 0.00% 
0.09% 0.00% 
0.05% 0.00% 
8.16% 0.40% 

J i 5 ,  . 3 
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TABLE B.35-25 
(continued) 

IRA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 

Medium 
Soil 

I Userof %Total 
Milk Medium 

andMent !I& 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

% Total 
Receptor 

Risk - 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA . 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

I Total I 

0 
(u 
4 
c9 

% Totel %Total 
3rounds- Medium Receptor 

I.IE-06 2.29% . 2.29% 
2 .6847 0.55% 0.55% 
1.7E-08 0.04% 0.04% 
4.1E-09 0.01% 0.01% 
3.9E-08 0.08% 0.08% 
3.7846 7.78% 7.78% 
2.5E-09 0.01% 0.01% 

- @ & ! I &  

1.3E-05 26.72% 26.72% 
3.9E-07 0.83% 0.83% 
l.lE-08 0.02% 0.02% 
1.7E-07 0.37% 0.37% 
3.4E-07 0.71% 0.71% 
3.1E-06 6.62% 6.62% 
2.2E-05 46.03% 46.03% 

6.7E3-07 
1.9E-05 
1 .OE-07 
5.3E-06 
4.9E-08 
3.9E-07 
4.4E-08 
1 SE-08 
8.6E-09 

1.7E-09 
1.3E-07 
7.1E-08 
2.58-05 
4.78-05 

1.4E-10 

1.42% 
39.54% 
0.21 % 

11.29% 
0.10% 
0.83% 
0.09 % 
0.03 % 
0.02% 
0 .001  
0.00% 
0.27% 
0.15% 

53.97% 
100.00% 
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TABLE 8.3.5-25 
(continued) 

Parameter 
cs-137 
NP-237 
PU-238 
PU-239I240 
RA-226 
RA-2211 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235036 
U-238 

Total Radiological Ric 

Arsenic 
Beryllium 
Aroclor-1254 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(k)fluoranthene 
bis(2-Mylhexyl) phthalc 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 

Total Chemical RU 

. Medium 
Homegrown 
Produce 

\ABQ\CLSP-COCXLS; 1131194; 9:42 Ah4 FERI* 

%Total %Total 
Trespassing Medium Receptor 

Risk - Risk - Youth - 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Off-Property 4% Total % Total 
Resident 
Fanner - 

3.2E-11 
2.6E- 10 
2.OE-10 
5.OE-1 I 
3.7E-10 
2.7E-10 
6.1E-11 

O.OE+OO 
2.6E-10 
9.4E-10 
2.5E-11 
5.4E-10 
4.5E-11 

. 3.2E-09 
6.3E-09 

l.lE-08 
5.9E-09 
4.1E-09 

7.0E-09 
8.8E-10 

7.9E-10 
2.7E-10 
6.1E-11 
2.6E-12 
3.1E-ll 
2.3E-09 
3.3848 

Medium Receptor 
g& 

0.08% 
0.67% 
0.52% 
0.13% 
0.95% 
0.68% 
0.16% 
0.00% 
0.66% 
2.40% 
0.06 % 
1.38% 
0.12% 
8.24% 

16.05% 

29.36% 
15.11% 
10.51 % 
2.26% 

17.88% 
2.02% 
0.69% 
0.16% 
0.01 % 
0.08% 
5.87% 

83.95 % 

Risk 
0.01 % 
0.12% 
0.09% 
0.02% 
0.17% 
0.12% 
0.03% 
0.00% 
0.11% 
0.42% 
0.01 % 
0.24% 
0.021 
1.43% 
2,78% 

5.09% 
2.62% 
1.82% 
0.39% 
3.10% 
0.35% 
0.12% 
0.03% 
0.00% 
0.01 % 
I .02% 

14.56% 
3.9E-08 100.00% 17.34% 

.,e 39 
Off-Property $6 Total % Total I 

Resident 
Child - 

2.4E-12 
2.OE-ll 
1.5E-ll 
3.7E-I2 
2.8E-11 
2 .OE- 1 1 
4.SE-12 

O.OE+OO 
1.9E- I I 
7 .OE- 1 1 
1.9E-12 
4.OE-11 
3.3E-12 
2.4E-10 
4.7E-IO 

4.0E-09 
2.1E-09 
1.4E-09 

2.4E-09 
3.1 E- 10 

2.7E-10 
9.4E-11 
2.1E-11 
9.1 E- I3 
1.1 E-1 1 
8.OE-10 
l.lE-08 

Medium Receptor 

0.02% 0.00% 
0.17% 0.04% 
0.13% 0.03% 
0.03% 0.01% 
0.23% 0.06% 
0.17% 0.04% 
0.04% 0.01% 
0.00% 0.00% 
0.16% 0.04% 
0.59% 0.14% 
0.02% 0.00% 
0.34% 0.08% 
0.03% 0.01% 
2.02% 0.49% 
3.94% 0.95% 

, -. Risk g& - 

33.60% 
17.30% 
12.02% 
2.58% 

20.46% 
2.31% 
0.80% 
0.18% 
0.01 % 
0.09% 
6.72% 

96.06 % 
1.2E-08 100.00% 

~ 1 



TABLE B.3.5-25 
(continued) 

Medium 
Homegrown 
Produce 

Parameter 
CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 . 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

Total Radiological Risk 

Arsenic 
Beryllium 
Aroclor-1254 
Benzo(a)anthracene 
Beruo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 

Toml Chemical Risk 
Toml 

I 

User of 5% Total % Total 
Milk Medium 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA ' 

NIA 
NIA 
NIA 
NIA 

IndMeat RisL 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Receptor 
Risk - 

%Total %Total 
hounds- 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

keeper 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Medium Receptor 
- Risk Risk 
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Medium 
a. - 

BeeflMilk tc: 
t. *': 
I-- - 

Parameter 
3-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
PR-90 
rc-99 
~ ~ - 2 2 8  
~ ~ - 2 3 0  
~ ~ - 2 3 2  
U-234 
U-235036 
U-238 

Total Radiological Risk 

Arsenic 
Bejllium 
Aroclor-1254 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalat 
Chrysene 
Dibenzo(a,h)anthracene 

Total Chemical Risk 
Tor01 

TABLE B.3.5-25 
(continued) . 

%Total %Total I Off-Property %Total %Total 
Trespassing Medium Receptor 
- Youth - Risk - Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Resident 
Farmer 

1.2E- IO 
1.5E-12 
1.5E-14 
3.6E-15 
6.1E-11 
4.2E- 1 I 
2.4E-1 I 

O.OE+OO 
4.9E-13 
2.OE-12 
5.2E- 14 
l.lE-10 
9.3E-12 
6.7E-10 
1 .OE-09 

2.0E-09 

2.0E-08 

1.8E-08 
8.1E-09 
5.6E-09 

4.7E-10 

9.7E- 10 

2.8E-I2 
3.4E-I I 
5.9E-09 
6.2E-08 

Medium Receptor 
Risk - Risk 

0.20% 0.05% 
0.00% 0.0096 
0.00% 0.0096 
0.00% 0.00% 
0.10% 0.03% 
0.07% 0.02% 
0.04% 0.01% 
0.00% 0.00% 
0.0046 0.00% 
0.00% 0.00% 
0.0096 0.00% 
0.18% 0.05% 
0.01% 0.0096 
1.07% 0.30% 
1.67% 0.46% 

3.25% 0.90% 
0.75% 0.21% 

31.99% 8.90% 
1.55% 0.43% 

29.51% 8.21% 
12.93% 3.60% 
8.87% 2.47% 
0.00% 0.0096 
0.05% 0.02% 
9.41% 2.62% 

98.33% 27.36% 
I 6.3E-08 100.00% 27.82% 

Off-Property % Total % Total 
Resident 
- Child 

1.6E-11 
1.2E-13 
1.5E-15 
3.8E- 1 6 
I .  I E-1 I 
7.3E-12 
4.5E-12 

O.OE+OO 
7.6E- 14 
3. I E-13 
8.2E-15 
2.OE-11 
1.7E-12 
1.2E-10 
I .8E-10 

4.8E-10 
7.4E-11 
1.2E-08 

l.lE-08 
4.78-09 
3.2E-09 

5.6E- IO 

1.6E-12 
2.OE-1 I 
3.4E-09 
3.SE48 

Medium Receptor 
- Risk 

0.04% 
0.00% 
0.00% 
0.0096 
0.03% 
0.02% 
0.01 % 
0.00% 
0.0096 
0.00% 
0.00% 
0.06% 
0.00% 
0.35% 
0.53% 

1.38% 
0.21 % 

33.19% 
1.61% 

30.62% 
13.42% 
9.21% 
0.00% 
0.06% 
9.77% 

99.47% 

Rihk 
0.03% 
0.0096 
0.00% 
0.00% 
0.02% 
0.01 % 
0.01 % 
0.00% 
0.00% 
0.00% 
0.00% 
0.04% 
0.00% 
0.25% 
0.37% 

0.98% 
0.15% 

23.53% 
1.14% 

21.71% 
9.51 Se 
6.53% 
0.00% 
0.04% 
6.92% 

70.51 % 
3.5E-08 100.00% 70.89% 

[ALL MEDIA 2.8E-05 2.3E-07 4.9E-08 I 

I 
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TABLE B.3.5-25 
(continued) 

User of % Total % Total 
Milk Medium Receptor 

% Total %Total 
Grounds- Medium Receptor 

Arsenic 
Beryllium 
Aroclor- 1254 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
bis(2-Erhylhexyl) phthc 
Chrysene 

Beefmilk 

te 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

Total Radiological Rid 

Dibenzo(a,h)anthracene I Total Chemical Risk 

I Totai 

mdMeat 
l.lE-08 0.20% 
1.4E-10 0.00% 
1.3E-12 0.001 
3.2E-13 0.00% 
5.4E-09 0.10% 
3.7E-09 0.07% 
2.1E-09 0.04% 

D.OE+W 0.00% 
4.3E-11 0.001 
1.7E-10 0.00% 
4.68-12 0.00% 
9.98-09 0.18% 

5.9E-08 1.07% 
9.2E-08 1.66% 

8.2E-10 0.01 % 

1.8E-07 3.25% 
4.2E-08 0.75% 
1.8E-06 31.97% 
8.5E-08 1.55% 
1.6E-06 29.58% 
7.1E-07 12.92% 
4.9E-07 8.87% 

3.0E-09 0.05% 
5.2E-07 9.40% 
5.4E-06 98.34% 

2.5E-10 0.00% 

Risk 
0.20% 
0.00% 
0.00% 
0.00% 
0.10% 
0.07% 
0.04% 
0.00% 
0.00% 
0.00% 
0.00% 
0.18% 
0.01 % 
1.07% 
1.66% 

3.25 % 
0.75% 

31.97% 
1.55% 

29.58% 
12.92% 
8.87% 
0.00% 
0.05% 
9.40% 

98.34% 

- k e e p e r = =  
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

5.5E-06 100.00% 100.00%~ 

[ALL MEDIA 5.53-06 4.7E-05 I 
NIA signifies that exposure of the receptor to the indicated medium is not applicable. 

. 
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Medium 
Soil 

Homegrown 
Produce 

Beefmilk 

TABLE 8.3526 
CURRENT LAND USE 
LIME SLUDGE PONDS 

SUMMARY OF NONCARCINOGENIC HAZARD 

Tom 
Arsenic 
Beryllium 
Cadmium 
Chromium 

bise-Ethylhexyl) phthalate 

Arsenic 
Beryllium 
Cadmium 
Chromium 

bise-hhylhexyl) phthalate 

U-TOTAL 

Tom 

U-TOT AL 

Tom 

Parameter 
Arsenic 
Beryllium 
,Cadmium 
Chromium 

bise-Ethylhexyl) phthalate 
Dibenzofuran 
Indeno(l,2,3-cd)pyrene 

U-TOT AL 

%Total %Total 
rrespassing Medium Receptor 

2.38-03 1.08% 1.08% 
4.2E-03 1.97% 1.97% 
3.4E-03 1.59% 1.59% 
1.3E-03 0.60% 0.6095 
2.0E-01 94.73% 94.73% 
7.2E-05 0.03% 0.03% 
8.7E-07 0.00% 0.00% 

- Youth W 

2.2E-01 100.00% 100.00% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Off-Property % Total 96 Total 
Resident Medium Receptor 

O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+W 0.00% 
O.OE+OO 0.00% 
O.OE+W 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 

2.2E-05 23.97% 19.49% 
2.7E-07 0.30% 0.24% 
1.3E-06 1.40% 1.14% 
3.0E-06 3.28% 2.67% 
6.5E-05 70.81 % 57.56% 
2.2E-07 0.24% 0.19% 
9.1E-05 100.00% 81.30% 
3.9E-06 18.49% 3.46% 
2.2E-08 0.10% 0.024 
8.98-07 4.26% 0.80% 
2.7E-06 13.12% 2.45% 
1.3E-05 63.97% 11.96% 
1.0E-08 0.05% 0.01% 
2.1E-05 100.00% 18.7041 

Farmer 

IALL MEDIA 2.2E-01 l.lW I 
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TABLE B.3.5-26 
(continued) 

Beefmilk 

Medium 
Soil 

Total 
Arsenic 
Beryllium 
Cadmium 
Chromium 

bis(2-Ethylhexyl) phthalate 
U-TOTAL 

Total 

Homegrown 
Produce 

Parameter 
Arsenic 
Beryllium 
Cadmium 
Chromium 

bis(2-Ethylhexyl) phthalate 
Dibenzofuran 
Indeno(l,2,3-cd)pyrene 

Arsenic 
Beryllium 
Cadmium 
Chromium 

bis(2-Ethylhexyl) phthalate 

U-TOT AL 

Total 

U-TOTAL 

Off-Property % Total % Total 
Resident Medium Receptor 

Hazard Hazard - -  - Child 
O.OE+00 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+W 0.00% 

User of $6 Total % Total 
Milk Medium Receptor 

and Meat Hazard Hazard 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

--- 

O.OE+OO 0.00461 
7.6E-06 23.97% 3.84461 NIA 
9.5E-08 0.30% 0.05% 
4.4847' 1.40% 0.22% 
1.0E-06 3.28% 0.53% 
2.2E-05 70.81% 11.34% 
7.6E-08 0.24% 0.04% 

NIA 
NIA 
NIA 
NIA 
NIA 

3.2E-05 100.00% l6.O2%1 
1.1E-05 6.41% 5.38741 3.4E-04 18.50% 18.50% 

0.02%1 4.0E-08 0.02% 1.9E-06 0.10% 0.10% 
4.9E-06 2.96% 2.49% 7.98-05 4.26% 4.26% 
1.8E-05 10.57% 8.88% 2.4E-04 13.10% 13.10% 
1.3E-04 80.00% 67.18% 1.2E-03 63.99% 63.99% 
6.7E-08 0.04% 0.03% 8.9E-07 0.05% 0.05% 
1.7E-04 100.00% 83.98% 1.8E-03 100.00% 100.00% 

%Total %Total 
>rounds- Medium Receptor 

3.5E-03 2.42% 2.42% 
2.4E-03 1.69% 1.69% 
2.1E-03 1.43% 1.43% 
1.3E-02 9.34% 9.34% 
1.2E-01 85.06% 85.06% 
8.6E-05 0.06% 0.06% 
1.4E46 0.00% 0.00% 

k e e p e r @ -  Risk 

1.4E-01 100.00% 100.00% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

[ALL MEDIA 2 . o w  1.8E-03 1.4E-01 I 
NIA signifies that exposure of the receptor to the indicated medium is not applicable. 

FER\CRU'LRl\ABQ\CLSPCOCN.XIS; 1/31/94; 9:34 AM 



... 

Iff-Pr~m %Total %TTotal 
Resident Medium Rcccplor 
Farmer Risk &sJ - -  

2.7E-13 0.00% 0.00% 
4.3E-10 0.35%. 0.18% 
4.6E-IO 0.37% 0.19% 
l.lE-10 0.09% 0.04% 
1.2E-10 0.10% 0.05% 
2.2E-11 0.02% 0.01% 
1.OE-I2 0.00% 0.00% 

0.00% 
4.7E-09 3.77% 1.94% 
2.7E-08 21.57% 11.08% 
7.5E-10 0.61% 0.31% 
1.lE-08 9.07% 4.66% 
9.OE-10 0.72% 0.37% 
7.6E-08 61.46% 31.51% 
1.2E-07 98.13% 50.40% 

Off-pmpClty %Total %TTotal 
Resident Medium Rcccplor 

Ri* gisJ Child - 
4.9E-15 0.00% 0.00% 
7.88-12 0.33% 0.0256 
8.4E-12 0.35% 0.02% 
1.9E-12 0.08% 0.00% 
2.1E-12 0.0996 0.00% 
4.OE-13 0.02% 0.00% 
1.8E-14 0.00% 0.00% 

O.OE+Oo 0.00% 0.00% 
8.4E-11 3.53% 0.17% 
4.8E-10 20.19% 0.96% 
1.4E-11 0.57% 0.03% 
2.OE-10 8.49% 0.41% 
1.6E-11 0.68% 0.03% 
1.4E-09 57.52% 2.74% 
2.2E-09 91.84% 4.38% 

Q\lsP-COC.Xls; 1/31/94; 9:sS A M  

Medium 
soil 

Groundwater 

TABLE B.3.5-27 
FUTURE LAND USE 

LlME SLUDGE FONDS 
SUMMARY OF CARCINOGENIC RISK 

Parameter 
CS-I37 

PU-238 
NP-237 

PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 

TH-230 
TH-232 
u-234 
U-2351236 
U-238 

TH-228 

Toral Radlologlcal Risk 

Arsenic 
Beryllium 
Chromium 
Aroclor- 1254 
Benzo(a)anthracene 
Bcnzo(a)pynne 
Benzo@)fluoranthcne 
Bcnzo(lr)tluorantbene 
bis(2-Ehylhcxyl) phthalate 
Carbmlc 

Dibcnzo(a,h)anlhraccnc 
Chrysene 

Indeno(l ,2,3-~d)py~~ 
Tan1 Chmlcal Rlsk 

Total 

Total Radlologlcal Risk 
TC-99 

%Total %Total 
hpanded Medium Rcccptor 
'Tcsvasser &sJ Risk 
5 3 3 - 0 7  0.56% 0.56% 
1.2E-07 0.12% 0.12% 
1.2E-09 0.00% 0.0056 
2.8E-10 0.00% 0.00% 
9.4E-09 0.01% 0.01% 
1.9E-06 1.90% 1.90% 
3.7E-12 0.00% 0.00% 

0.00% 
6.4E-06 6.52% 6.52% 
7.1E-08 0.07% 0.07% 
2.OE-09 0.0056 0.00% 
3.OE-08 0.03% 0.03% 
1.7E-07 0.17% 0.17% 
1 . 2 ~ 0 6  1.23% 1.2341 
1.OE-05 10.61 $4 10.61 % 

1.212-07 100.00% 51.36% 
9.1E-09 100.00% 3.79% 
9.1E-09 100.00% 3.79% 

4.8E-07 . 0.49% 0.49% 

2.8E-08 0.03% 0.03% 
1.9E-05 19.33% 19.33% 
2.7@&8 0.03% 0.03% 
2.1E-07 0.22% 0.22% 
2.4E-08 0.02% 0.02% 
8.1E-09 0.01% 0.01% 
1.OE-08 0.01% 0.01% 

6.83-05 69.15% 69.15% 

7.5E-11 0.00% 0.00% 
9.4E-10 0.00% 0.00% 
6.98-08 0.07% 0.07% 
3.88-08 0.04% 0.04% 
8.8E-OS 89.39% 89.39% 
9.8E-05 100.00% 100.00% 
NIA 

~ ~ - 0 9  1o0.00~6 4.77% 
3.9E-10 100.00% 0.78% 
3.9E-IO 100.00% 0.78% 

1.01% 
0.12% 
0.63% 
0.00% 
0.01 % 
0.06% 
0.01 % 
0.00% 
0.00% 
0.00% 
0.00% 
0.02% 
0.01 % 
1.87% 

0.52% 
0.06% 
0.32% 
0.00% 
0.0056 
0.03% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01% 
0.01 % 
0.96% 

l.lE-IO 
1.2E-11 
6.6E-1 I 

O.OE+OO 
7.9E-13 
632-12 
7.3E-13 
2.5E-13 

O.OE+O 
O.OE+00 

2.9E-14 
2.1E-12 
1.2E-12 
2 . 0 ~ 4 0  

4.39% 0.21% 
0.52% 0.02% 
2.76% 0.13% 
0.00% 0.00% 
0.03% 0.00% 
0.27% 0.01% 
0.03% 0.00% 
0.01% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.09% 0.00% 
0.05% 0.00% 
8.16% 0.39% 



Parameter 
(3-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 

Totnl Radiological Risk 

Arsenic 
Beryllium 
chromium 
Aroclor- 1254 
Benzo(a)anthraca)e 
Benzo(a)pyrene 
Benzo(b)fluoranthmc 
Bcnzo(k)fluoranthme 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracme 
Jndeno( 1,2,3-cd)pyrene 

Total Chemical Risk 

Medium Receptor 
- Risk && 
3.16% 3.14% 
0.73% 0.73% 
0.03% 0.03% 
0.01% 0.01% 
0.11% 0.11% 

10.71% 10.65% 
0.01% 0.01% 
0.00% 0.00% 

36.64% 36.45% 
0.27% 0.26% 
0.01% 0.01% 
0.13% 0.13% 
0.95% 0.94% 
6.59% 6.56% 

59.34% 59.05% 
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Resident Medium Receptor Resideat Medium 

5.6E-06 3.32% 3.31% 4.4E-06 2.13% 
Famcr(C'I2 - Risk && Child Risk 

1.3E-06 0.76% 0.76% 1.OE-06 0.50% 
4.1E-08 0.02% 0.02% 5.4E-08 0.03% 
1.OE-08 0.01% 0.01% 1.3E-08 0.01% 
1.6E-07 0.10% 0.10% 1.7E-07 0.08% 
1.9E-05 11.24% 11.20% 1.5E-05 7.21% 
8.5E-09 0.01% 0.01% 1.2E-08 0.01% 

O.OE+OO 0.00% 0.00% O.OE+OO 0.00% 
6.5E-05 38.48% 38.35% 5.1E-05 24.65% 
3.5E-07 ,0.21% 0.21% 2.9E-07 0.14% 
9.6E-09 0.01% 0.01% 7.8E-09 0.00% 
1.7E-07 0.10% 0.10% 1.6E-07 0.08% 
1.7E-06 0.99% 0.99% 1.3E-06 0.64% 
1.1E-05 6.70% 6.68% 9.OE-06 4.35% 
1.OE-04 61.95% 61.74% 8.2E-05 39.81% 

TABLE B3.S-27 
(continued) 

Receptor 
- Risk 
2.08% 
0.49% 
0.03% 
0.01% 
0.08% 
7.07% 
0.01% 
0.00% 

24.17% 
0.14% 
0.00% 
0.08% 
0.63% 
4.26% 

39.03% 

On-Property % Total $6 Total IOn-Pruperty % Total % Total lOn-Property % T d  % Total I Perched % Total % Total 
Groundwate Medium 
User (Adult) Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Resident 
'armer @ME) 

5.8E-05 
1.4E-05 
6.OE-07 

2.OE-06 
2.OE-04 
1.2E-07 

O.OE+OO 
6.8E-04 
4.9E-06 
1.3E-07 

1.8E-05 
1.2E-04 
l.lE-03 

3.2E-05 
5.3E-04 
6.6E-08 
1 SE-04 
2.5E-06 
2.OE-05 
2.2E-06 
7.5E-07 
3.9E-07 
6.9E-09 
8.7E-08 
6.4E-06 
3.6E-06 

1.5E-07 

2.5E-06 

7.5E-04 
1.9E-03 100.00% 99.50% 
1.6E-07 100.00% 0.01% 
1.6E-07 100.00% 0.01% 

1.7E-04 100.00% 99.66% 2.1E-04 100.00% 98.04% 
1.1E-OS 100.00% 0.01% 6.9E-09 100.00% 0.00% NIA 
l.lE-08 100.00% 0.01% 6.9E-09 100.00% 0.00% 

1.74% 
28.65% 
0.00% 
8.34% 
0.13% 
1.07% 
0.12% 
0.04% 
0.02% 
0.00% 
0.00% 
0.35% 
0.19% 

40.66% 

1.73% 
28.51% 
0.00% 
8.30% 
0.13% 
1.07% 
0.12% 
0.04% 
0.02% 
0.00% 
0.00% 
0.34% 
0.19% 

40.46% 

2.2E-06 
4.6E-05 
4.9E-09 
1.3E-05 

1.4E-06 

5.1E-08 
2.8E-08 
4.7E-10 
5.98-09 
4.4E-07 
2.4E-07 
6.48-05 

I .7E-07 

1.5E-07 

1.32% 
27.39% 
0.00% 
7.90% 
0.10% 
0.80% 
0.09% 
0.03% 
0.02% 
0.00% 
0.005% 
0.26% 
0.14% 

38.05% 

1.31% 
27.29% 
0.0056 
7.87% 
0.10% 
0.80% 
0.09% 
0.03% 
0.02% 
0.0056 
0.00% 
0.26% 
0.14% 

37.92% 

I .4E-05 

5.6E-09 
2.3E-05 
1.1E-06 
8.8E-06 
9.9B-07 
3.3E-07 
1.6E-07 

3.9E-08 

I .6E-06 

7.2E-05 

3.lE-09 

2.8E-06 

I .2E-04 

6.75% 
34.66% 
0.00% 

11.10% 
0.53% 
4.27% 
0.48% 
0.16% 
0.08% 
0.00% 
0.02% 
1.38% 
0.76% 

60.19% 

6.62% 

0.0056 
10.88% 
0.52% 
4.18% 
0.47% 
0.16% 
0.08% 
0.0056 
0.02% 
1.35% 
0.75% 

59.01 $6 

33.98% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Receptor 
Risk - 

Perched st Total %Total 
;roundwatc Medium Receptor 
Iser (Child) Risk && 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 



TABLE B.3.5-27 
(continued) 

Medium 

Groundwater 
Perched 

Homegrown 
P ~ U C C  . 

(Dust 
Affected) 

Parameter 
NP-237 
SR-90 
TC-99 

Tor01 Radlologlcal RW 

Arsenic 
T&l CAanlcal Rlsl 

Tor0 
CS-137 

PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 

NP-237 

T-1 RadiOlogleOl Rk> 

Arsenic 
Beryllium 
A r d o r -  12.54 
Bcnzo(a)anlhraccnc 
Bem(a)pyrcnc 
Bern@) fluoranchenc 
Benzo(k)fluoranlhenc 
bis(2-Elhylhexyl) phUu b 

Carbazole 
chlysenc 
Dibenzo(a,h)anthraccnc 

Total Chemlcal Ris ' " 1  T& 

RQ\LSP-COC.XLS; 1/31/94; Y:SS A M  

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

ff-hop~rty %Total %Total 
Resident Medium Rcccptol 
- Farmer RisL 

3.2E-I1 
2 . 6 ~ 1 0  
2.OE-IO 
5.OE-I1 
3.7E-10 
2.7E-10 
6.1E-ll 

. O.OE+OO 
2.6E-IO 

2x2-I1 
5.4E-IO 
4.5E-11 

9 . 4 ~ 1 0  

3.2E-09 
6.3E-09 

1.w-08 

4.1~-09  
5.9E-09 

8.8E-10 
7.OE-09 
7.9E- 10 
2.7E-10 
6.1E-I1 
2.6E-12 
3.1 E-1 1 
2.3E-09 
3.3~-OS 
3.98-08 

0.08% 
0.67% 
0.52% 
0.13% 
0.95% 
0.68% 
0.16% 
0.00% 
0.66% 
2.40% 
0.06% 
1.39% 
0.12% 
8.26% 

16.08% 

29.35% 
15.11% 
10.50% 
2.26% 

17.87% 
2.02% 
0.69% 
0.16% 
0.01 $6 
0.08% 
5.87% 

83.92% 
100.00% 

O.Ol!  
O.ll! 
0.08! 
0.02! 
0.15! 
O . I l !  
0.03' 
0.00' 
0.11' 
0.39' 
0.01 ' 
0.23' 
0.02' 
1.34' 
2.61' 

4.77' 
2.45' 
1.71' 
0.37' 
2.90' 
0.33' 
0.11~ 
0.03' 
0.00' 
0.01 ' 
0.95' 

13.63' 
16.24' - 

. .  

Resident 
Child - 

2.4812 
2.OE-11 
I.5E-11 
3.7E- 12 
2.8E-ll 
2.OE-11 
4.5E-I2 

O.OE+OO 
1.9Bll 
7.OE-ll 
1.9E-12 
4.OE-ll 
3.4E- 12 
2.4E-10 
4.7E-IO 

4 .0~-09  

1.4~-09 

2 .7~-IO 

9.1~-13 

2.1E-09 

3.1E-10 
2.4E-09 

9.4E-1 I 
2.1E-ll 

l.IE-11 
8.OE-IO 
I .  I PO8 

Medium Receptor 
- Risk !ti& 

0.02% 0.00% 
0.17% 0.04% 
0.13% 0.03% 

0.23% 0.06% 
0.17% 0.04% 
0.04% 0.01% 
0.00% 0.00% 
0.16% 0.04% 
0.59% 0.14% 
0.02% 0.00% 
0.34% 0.08% 
0.03% 0.01% 
2.03% 0.48% 
3.94% 0.93% 

O.?% 0.01% 

33.59% 7.95% 
17.29% 4.09% 
12.02% 2.04% 
2.58% 0.619 

20.46% 4.849 
2.31% 0.55% 
0.80% 0.199 
0.18% 0.04% 
0.01% 0.009 
0.09% 0.029 
6.72% 1.599 

96.06% 22.739 

tf-Propcrty %Total %Total 

1.2E-08 100.00% 23.669 



I 

, 

Medium 4 -.:. 
lx Perched 

Parameter 
NP-237 
SR-90 
TC-99 

Total Radiological Ris 

Arsenic 
Total Chanical Ris 

Tafr 
(3-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 

Total Radiological Ris 

Arsenic 
Beryllium 
Aroclor- 1254 
Benzo(a)anthracmc 
Bcnzo(a)pyrme 
Benzo(b) fluoranthene 
BenzoQ fluoranthene 
bis(2-Ethylhexyl) phthalat 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 

Total Chemical Ris 
To& 

Groundwater 

FER\CRU2RIV\BQ\LSP-COC.XLS; 1/31/94; 9 5 5  AM 

On-Prop~tty %Total %Total 
Resident Medium Receptor 

armer cRht@) 

2.9E-09 
2.3E-08 
1.8E-08 
4.4E-09 
3.3E-08 
2.3E-08 

O.OE+OO 
2.3E-08 
8.3E-08 
2.2E-09 

4.OE-09 
2.8E-07 

5.4E-09 

4.8E-08 

5.5E-07 

1 .OE-06 
5.2E-07 
3.6807 
7.7E-08 
6.2E-07 
6.9E-08 

5.4E-09 
2.3E-10 
2.7E-09 
2.OE-07 
2.9E-06 

2.4E-08 

0.08% 0.00% 
0.67% 0.00% 
0.52% 0.00% 
0.13% 0.00% 
0.95% 0.00% 
0.68% 0.00% 
0.16% 0.00% 
0.00% 0.00% 
0.66% 0.00% 
2.40% 0.00% 
0.06% 0.00% 
1.39% 0.001 
0.12% 0.00% 
8.25% 0.02% 

16.07% 0.03% 

29.36% 0.05% 
15.08% 0.03% 
10.50% 0.02% 
2.25% 0.00% 

17.92% 0.03% 
2.02% 0.00% 
0.69% 0.00% 
0.16% 0.00% 
0.01% 0.00% 
0.08% 0.00% 
5.87% 0.01% 

83.93% 0.16% 
3.4E-06 100.00% 0.19% 

TABLE B.3.5-27 
(continued) 

h-Property %Total %Total 
Resident Medium Receptor 

1.8E-10 0.08% 
1.5E-09 0.67% 
1.2E-09 0.52% 

2.1E-09 0.95% 
1.5E-09 0.68% 

O.OE+OO 0.00% 
I.SE-09 0.66% 
5.3E-09 2.40% 
1.4E-10 0.06% 

2.6E-IO 0.12% 
1.8E-08 8.25% 
3.6E-08 16.w% 

2.9E-10 0.13% 

3.5E-10 0.16% 

3.1E-09 1.39% 

6.5E-08 29.36% 
3.4E-08 15.08% 
2.3E-08 .10.50% 
5.OE-09 2.25% 
4.0E-08 17.92% 
4.5E-09 2.02% 
1.5E-09 0.69% 

1.5E-11 0.01 % 
1.8E-10 0.08% 
1.3E-08 5.87% 
1.9E-07 83.93% 

3.5E-10 0.16% 

Risk - 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
.0.00% 
0.00% 
0.00% 
0.01% 
0.02% 

0.04% 
0.02% 
0.01% 
0.00% 
0.02% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01 R 
0.11% 

2.2E-07 100.00% 0.13% 

h-Prop~tty %Total %Total 
Resident Medium Receptor 
- Child jt& 

2.1E-10 0.02% 
1.7E-09 0.17% 
1.3E-09 0.13% 
3.3E-10 0.03% 

1.7E-09 0.17% 
4.OE-10 0.04% 

O.OE+OO 0.00% 
1.7E-09 0.16% 
6.2E-09 0.59% 

3.6E-09 0.34% 
3.OE-10 0.03% 
2.1E-08 2.02% 
4.1E-08 3.94% 

2.4E-09 0.23% 

1.7E-10 0.02% 

3.5E-07 33.60% 
1.8E-07 17.26% 
1.3E-07 12.02% 
2.7E-08 2.57% 

2.4E-08 2.31% 
8.3E-09 0.80% 

2.1E-07 20.51% 

1.9E-09 0.18% 
8.OE-11 0.01% 
9.5E-10 0.09% 

. 7.OE-08 6.71% 
I.OE-06 96.06% 

Risk - 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01 % 
0.02% 

0.17% 
0.09% 
0.06% 
0.01 % 
0.10% 
0.01 % 
0.00% 
0.00% 
0.00% 
0.00% 
0.03% 
0.48% 

I.0E-06 I00.00% 0.50% 

Perched % Total %Total 
iroundwate Medium Receptor 
- User !t& !t& 
5.98-08 7.71% 7.71% 
3.4E-09 0.44% 0.44% 
4.4E-09 0.58% 0.58% 
6.7E-08 8.73% 8.73% 

7.0E-07 91.27% 91.27% 

7.OE-07 100.00% 100.00% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

7.OE-07 91.27% 91.27% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Perched 9% Total % T G  
rarndwate Medium Receptoi 
'ser (Child) jt& RisL 

2.5E-09 1.78% 1.78% 

1.9E-10 0.13% 0.13% 
2.9E-09 2.01% 2.01% 

1.4E-10 0.10% 0.10% 

1.4E-07 97.99% 97.99% 
l.4E-07 97.99% 97.99% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1.4E-07 100.00% ######I 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 



TABLE B.3.5-27 
(continued) 

BeefIMiU 
(Groundwater 

Homegrown 
RCdUCC 

(Groundwatci 
Affected) 

BccfIMik 
@us1 

Affected) 

Total 

T-1 Radiological Risk 
TC-99 N/A 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
,SR-90 
‘TC-99 
TH-228 
TH-230 
TH-232 
‘U-234 
U-2351236 
U-238 

Total Radiobgical Risk 

%Total %Total 
Enp~dcd  Medium Receptor 

Parameter 
TC-99 

Total Radiologlcol Risk 

NIA ’ 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Arsenic 
Beryllium 
Aroclor-I254 
Benzo(a)anthraccne 
Benzo(n)pyrcne 
Benzo@)fluoranlhcne 
Benzo@)fluoranthcoe 
bis(2-Ethylhexyl) phthalate 
Chrysene 
Dibenzo(n,h)anlhrnccnne 

Total Chemical Rid 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Affected) I I 

Residcnt Medium Receptor 
Fanner W !tisJ - 

2.6E-09 100.00% 1.06% 
2.6E-09 100.00% 1.06% 

1.2E-10 
1.5E-I2 
1.5E-14 
3.6E-I5 
6.1E-11 
4.2E-11 
2.4E-11 

O.OE+00 
4.9E- 13 
2.OE-I2 
5.2E-14 
1.1E-IO 
9.48-12 

1 .OE-09 
6.7~-IO 

2.OE-09 
4.7E-10 
2.OE-08 
9.7E-IO 
1.8E-08 
8.1E-09 
5.6E-09 
2.8E-12 
3.4E-11 
5.9E-09 
6.28-08 
6.38-08 
3.6E-09 
3.6E-09 

0.20% 0.05% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.10% 0.03% 
0.07% 0.02% 
0.04% 0.01% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.18% 0.05% 
0.01% 0.00% 
1.07% 0.28% 
1.67% 0.43% 

3.25% 
0.75% 

31.99% 
1.55% 

29.51% 
12.93% 
8.87% 
0.00% 
0.05% 
9.41 % 

98.33% 
100.00% 
100.00% 
100.00% 

0.85% 
0.20% 
8.33% 
0.40% 
7.69% 
3.37% 
2.31% 
0.00% 
0.01 % 
2.45% 

25.62% 
26.05% 
1.30% 
1 .SO% 

- 

Nf-Propclty % Tolal % Total 
Residcnt Medium Recqtor 

1.9E-10 100.00% 0.38% 
Child - 
1.9E-LO 100.00% 0.38% 

i.6e-11 
1.2@-13 
1.5E-15 
3.8E- 16 
1.1E-I1 
7.3E- I2 
4.5E-12 

O.OEi00 
7.68-14 
3.1 E-I3 
8.2E-15 
2.OE-1 I 
1.7832 
I.2E-10 
1 . W - I O  

4.8E- 10 

1.2E-08 
5.6E-10 
1.LE-08 
4.7E-09 
3.2E-09 
1.68-12 
2.OE-11 
3.4E-09 
3SE-08 
3.5E-08 

7.4E-1 I 

6.OE-10 
6.OE-10 

0.04% 
0.00% 
0.00% 
0.00% 
0.03 % 
0.02% 
0.01 % 
0.00% 
0.00% 
0.00% 
0.00% 
0.06% 
0.00% 
0.35% 
0.53% 

1.38% 
0.21 5% 

33.19% 
1.61% 

30.62% 
13.42% 
9.21% 
0.00% 
0.06% 

99.47% 
100.00% 
100.00% 
100.00% 

9.77% 

0.03% 
0.00% 
0.00% 
0.00% 
O.OZ% 
0.01 % 
0.01 % 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.24% 
0.36% 

0.95% 
0.15% 

22.97% 
1.12% 

21.20% 
9.29% 
6.37% 
0.00% 
0.045% 
6.76% 

68.85% 
69.22% 

1.20% 
1.20% 

~ ~- 

CQLL MEDIA- 9.8E-05 2.4E-07 5.OE-08 1 

UQ\ISP-COC.XLS; 1131194; 9:55 AM 

.- .. I .  



TABLE BAS-27 
(continued) 

Dn-Propcrty %Total %Total 
Resident Medium Receptor 

srmer(RME1 Risk Risk 
4.5E-08 100.00% 0.00% 
43E-08 100.00% 0.00% 

On-Property %Total %Total On-Propclty %Total %Total Perched %Total %Total 
Resident Medium Receptor Resident Medium Receptor aroundwate Medium Receptor 

Risk Child Risk - F a n n e r C Q  - User !ti& !t& 
2.9E-09 100.00% 0.00% 3.3E-09 100.00% 0.00% NIA 
2.9E-09 100.00% 0.00% 3.3E-09 100.00% 0.00% 

Affected) I 
A 

Medium 
Homegrown 
Produce 
(Groundwater 

Affected) 
BecflMillr 

(Dust 
Affected) 

W +. 
VI 
4 
c 

BeeflMilk 
(Groundwater 

Parameter 
TC-99 

Toto1 Radiological Risk 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 

Total Radiological Risk 

Arsenic 
Beryllium 
Aroclor-I254 
Benim(a)anthracene , 
Bcozo(a)pyrene 
Bcm@)fluoranthene 
BcozoQfluoranthene 
bis(2-Ethylhexyl) phthalate 
Chrysene 
Dibenzo(a ,h)anthracene 

Tor01 Chemical Risk 
Tor01 

Total Radiological Risk 
TC-99 

1.1 E-08 

1.3E-12 

5.4E-09 
3.78-09 
2.1E-09 

O.OE+00 
4.3E-ll 

4.6E-12 
9.9E-09 

5.9E-08 
9.2E-08 

1.4E-10 

3.2E-13 

1.7E-10 

8.2E-IO 

1.8E-07 
4.2E-08 
1.8E-06 
8.5E-08 
1.6E-06 
7.1E-07 

2.5E-10 
3.OE-09 
5.2E-07 
5.4E-06 

4.9E-07 

0.20% 
0.00% 
0.00% 
0.00% 
0.10% 
0.07% 
0.04% 
0.00% 
0.00% 
0.00% 
0.00% 
0.18% 
0.01% 
1.07% 
1.67% 

3.25% 
0.75% 

31.97% 
1.55% 

29.58% 
12.92% 
8.87% 
0.00% 
0.05% 
9.40% 

98.33% 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 

0.01 $6 
0.00% 
0.09% 

0.09% 
0.04% 
0.03% 
0.00% 
0.00% 
0.03% 
0.29% 

0.00% 

6.4E-10 0.19% 

7.98-14 0.00% 
1.9E-14 0.00% 
3.OE-10 0.09% 
2.OE-10 0.06% 

O.OE+OO 0.00% 
2.4E-I2 0.00% 

2.6E-I3 0.00% 

8.6E-12 0.00% . 

1.2E-10 0.0356 

9.8E-12 0.00% 

5.4E-IO 0.16% 
4.5E-I 1 0.01 % 
3.2E-09 0.98% 
5.1E-09 1.54% 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 

1.2E-08 . 

2.8E-09 

5.1E-09 
9.8E-08 
4.3E-08 

l.lE-07 

2.9E-08 
1.5E-11 
1.8E-10 
3.1E-08 
3.3E-07 

3.56% 0.01% 
0.84% 0.00% 

31.87% 0.06% 
1.54% 0.00% 

29.49% 0.06% 
12.88% 0.03% 
8.84% 0.02% 
0.00% 0.00% 
0.05% 0.00% 
9.37% 0.02% 

98.46% 0.19% 

1.4E-09 
I .OE-1 1 
1.4E-13 
3.3E-14 
9.3E-10 
6.4E-10 
4.OE-10 

O.OE+OO 
6.7E-12 
2.7E-11 
7.3E-13 
I .  8E-09 
1SE-10 

1.6E-08 
l.lE-08 

0.04% 
0.00% 
0.001 
0.00% 
0.03% 
0.02% 
0.01 % 
0.00% 
0.001 
0.00% 
0.00% 
0.06% 
0.00% 
0.35% 
0.53% 

4.2E-08 

1 .OE-06 

9.4807 
4.1E-07 
2.8E-07 
1.4E-10 
1.7E-09 
3.OE-07 

6.5E-09 

4.9E-08 

3.OE-06 

1.38% 
0.21% 

33.17% 
1.60% 

30.69% 
13.40% 
9.20% 
0.00% 
0.06% 
9.75% 

99.47% 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01% 
0.01% 

0.02% 
0.00% 
0.48% 
0.02% 
0.45% 
0.19% 
0.13% 
0.00% 
0.00% 
0.14% 
1.45% 

NIA 
NIA 
N IA  
N I A  
NIA 
NIA 
N IA  
NIA 
NIA 
N IA  
N IA  
N IA  
NIA 
NIA 

N IA  
N IA  
N I A  
N IA  
N IA  
N IA  
N IA  
N IA  
NIA 
N IA  
N IA  

5.5E-06 100.00% 0.30%I 3.3E-07 100.00% 0.20%1 3.1E-06 100.00% 1.45561 NIA 
6.38-08 100.00% 0.00SaI 3.6E-09 100.00% 0.00%1 l.lE-08 100.00% 0.01561 NIA 
6.38-08 100.00% 0.00%1 3.6E-09 l00.00% O.00%1 l.lE-08 100.00% O.Ol%l  

Perched %Total % To@ 
iroundwate Medium Recepto 
Jscr (Child) 

NIA 

NIA 
N IA  
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N IA  
N IA  
NIA 
NIA 
NIA 

NIA 
N IA  
N IA  
N IA  
N IA  
N IA  
NIA 
N IA  
NIA 
NIA 
NIA 
NIA 
NIA 

U 
IALL MEDIA 1 . 9 W  1.7E-04 2 . 1 M  7.7E-07 1.4E-07 
NIA signifies that exposure of the meptor to the indicated medium is not applicable. 

ro 
# 
0 

FER\CRU2RIlABQ\LSP-COC.XIS; 1/31/94; 95.5 AM 



3 

Medium Pnrnmeter - 
soil Ancnic 

Beryllium 
Cadmium 
Chromium 
U-TOTAL 
Aroclor-I254 

Dibcnzofuran 
bis(2-Ehylhcxyl) phrhalatc 

Tor01 
Perched Ancnic 
Groundwater Mnngancsc 

Total 
Homegrown Ancnic 
Produce Beryllium 

(Duet Cadmium 
t Affectad) Chromium 

U-TOTAL 
bis(2-Ehylhcxyl) phthalate 

Tor01 

$6 To~nl %Total Off-Propeq %Total % Total Off-Ropclty 56ToInl % Total 
Expanded Medium Receptor Rcaidcnt Medium Receptor Rcaidcnt Medium Rcccptor 
Trcspa~scr m !t& E !t& 

3.7E-03 0.60% 0.60% O.OE+OO 0.00% O.OE+OO 0.00% 
1.3E-02 2.00% 2.00% O.OE+OO 0.00% O.OE+OO 0.00% 
1.OE-02 1.60% 1.60% O.OE+OO 0.00% O.OE+OO 0.00% 
3.4E-03 0.54% 0.54% O.OE+OO 0.00% O.OE+OO 0.00% 
6.0E-01 95.23% 95.23% O.OE+OO 0.00% O.OE+OO 0.00% 

O.OE+OO 0.00% 0.00% O.OE+OO 0.00% O.OE+OO 0.00% 
1 .5E-04 0.02% 0.02% O.OE+OO 0.00% O.OE+OO 0.00% 
1.2E-06 0.00% 0.00% O.OE+OO 0.00% O.OE+OO 0.00% 
6.3E-01 100.00% 100.00% O.OE+OO 0.00% O.OE+OO 0.00% 

NIA 2.2E-05 23.97% 19.49% 7.6E-06 23.97% 3.8451 
NIA 2.78-07 0.30% 0.24% 9.5E-08 0.30% 0.0551 
NIA 1.3E-06 1.40% 1.14% 4.4E-07 1.40% 0.2251 
NIA 3.0E-06 3.28% 2.67% 1.0E-06 3.28% 0.5351 
NIA 6.5E-05 70.81% 57.56% 2.2E-05 70.81% 11.3451 
NIA 2.28-07 0.24% 0.19% 7.68-08 0.24% 0.0451 

9.lE-05 100.00% 81.30% 3.2E-05 100.00% 16.0251 

1 

BecfMik Arsenic 3 . 9 ~ ~ 1 6  18.49% 3.46% 
(Dust Beryllium 2.2E-08 0.10% 0.02% 

Affectad) Cadmium 8.98-07 4.26% 0.80% 

Chr0mium 2.78-06 13.12% 2.45% 
U-TOTAL 1.3E-05 63.97% 11.96% 
bis(2-Ethylhexyl) phthalate 1.0E-08 0.05% 0.01sb 

Total 2.1E-05 100.00% 18.70% 

.i' 
-a. 

I.IE-OJ 6.41% 5.389 
4.OE-08 0.02% 0.029 
4.98-06 2.96% 2.499 
1.8E-OS 10.57% 8.889 
I .~E-M 80.00% 67.189 
6 . 7 ~ 0 8  0.04% 0.039 
1.7E-04 100.00% 83.989 

a 



TABLE 8.3.5-28 
(mntinued) 

- Child Risk 
3.1E-01 23.79% 
3.9E-03 0.30% 0.29% NIA 
1.5E-02 1.19% 1.15% NIA 
4.2E-02 3.29% 3.18% NIA 
9.1E-01 70.92% 68.41% NIA 
6.4E-03 0.50% 0.48% NIA 
1.3E-04 0.01% 0.01% NIA 
4.68-06 0.00% 0.00% NIA 

User (Child) !t& 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

On-Property 
Resident 

Fanner (RhfE) 
5.9E-02 
7.58-04 
3.OE-03 
8.2E-03 
1.8E-01 

. 1.2E-03 
2.6E-05 
8.9E-07 
2.5E-01 

- 
Soil 

Perched 
Groundwater 

%Total %Total 
Medium Receptor 

Risk - Risk 
23.79% 22.88% 
0.30% 0.29% 
1.19% 1.15% 
3.29% 3.17% 
70.92% 68.21% 
0.50% 0.48% 
0.01% 0.01% 
0.00% 0.00% 

100.00% 96.18% 

- - 
Arsenio 
Beryllium 
Cadmium 
chromium 
U-TOTAL 
Aroclor- 1254 
bis(2-Ethylhexyl) phthalate 
Dibcnzofuran , 

To&J 
Arsenic 
Manganese 

2.4E-05 0.30% 0.01% 
l.lE-04 1.40% 0.04% 
2.6E-04 3.28% 0.10% 

U-TOTAL 5.7E-03 70.81% 2.20% 
bk(2-Ethylhexyl) phthalate 1.9E-05 0.24% 0.01% 

1.3E+00 100.00% 96.47% 
1.3E-03 22.07% 22.07% 
4.7E-03 77.93% 77.93% 

U-TOTAL 

3.1E-03 25.89% 25.89% 
8.8E-03 74.11% 74.11% 

1.9E-06 0.10% 0.00% 
7.9E-05 4.26% 0.03% 
2.4E-04 13.10% 0.09% 
1.2E-03 63.99% 0.46% 
8.9E-07 0.05% 0.00% 
1.8E-03 100.00% 0.71% 

, 

9.8E-05 0.30% 0.01% 
4.6E-04 1.40% 0.03% 
l.lE-03 3.28% 0.08% 
2.3E-02 70.81% 1.73% 
7.8E-05 0.24% 0.01% 
3.3E-02 100.00% 2.44% 
9.4E-04 6.41% 0.07% 
3.5E-06 0.02% 0.00% 
4.3E-04 2.96% 0.03% 
1.5E-03 10.56% 0.12% 
1.2E-02 80.01% 0.88% 
5.9E-06 0.04% 0.00% 
1.5E-02 100.00% 1.09% 

On-Propcrty %Total % Total 
Resident Medium Receptor 

Risk 
3.1E-02 23.79% 22.95% 
4.0E-04 0.30% 0.29% 
1.6E-03 1.19% , 1.15% 
4.48-03 3.29% 3.17% 

6.6E-04 0.50% 0.48% 
1.4E-OS 0.01% 0.01% 
4.7E-07 0.00% 0.00% 
1.3E-01 100.00% 96.45% 

Fanner (C'Q - 

9.48-02 70.92% 68.40% 

NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 

NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 

9.7E-04 23.98% 0.70% 
1.2E-05 0.30% 0.01% 
5.6E-05 1.40% 0.04% 
1.3E-04 3.28% 0.10% 
2.9E-03 70.81% 2.08% 
9.6E-06 0.24% 0.01% 

7 
ct' 
w 

1 3.4E-04 18.50% 0.13%1 1.8E-04 21.03% 0.13% 

v\ 
\D 

1.OE-06 0.12% 0.00% 
3.88-05 4.54% 0.03% 
l.lE-04 13.63% 0.08% 
5.OE-04 60.62% 0.37% 
4.1E-07 0.05% 0.00% 
8.3E-04 100.00% 0.61% 

Risk - 

I 6.OE-03 100.00% lOO.OO%l 1.2E-02 100.00% 100.00$1 
7.8E-03 23.98% 0.58%l NIA I NIA 

[ALL MEDIA 2.6E-01 1.4E-01 1.33+00 6.0EO3 1.2Eo2 I 
NIA signifies that exposure of the receptor to the indicated medium is not applicable. 

FER\CRUZRI\ABQ\LSP-COCN.XL.S; 113 1/94; 957 A M  
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FEMP-OU02-4 DRAFT 
February 18. 1994 

ground water impacted simultaneously by the Active Flyash Pile, Inactive Flyash Pile and 
South Field -- the Lime Sludge Ponds and Solid Waste Landtill were not found to 
significantly impact groundwater; 

e air impacted by all tine subunits; 

surface soil currently existing on the South Field; and, 

surface water and sediment impacted by all fine subunits in the Great Miami River 

For the purpose of this assessment, the future on-property receptors were assumed to be located on 

the South Field; and the off-property receptors were assumed to be located at the point of greatest 

groundwater and air concentrations. 

Estimated risk and hazards to the future off-property farmer due to contaminants present in surface 

soil (South Field), beef and milk, homegrown produce, and groundwater and summarized in 

Table B.3.6-1, B.3.6-2, B.3.6-3 and B.3.6-4, respectively (Attachment 111). Generally, risks are in 

the 1 .O x lo-' risk range due to the estimated inhalation of dust containing thorium-228 and 

thorium-230; ingestion of beef and milk contaminated with PAHs (benzo(a)pyrene and indeno (1,2,3- 

cd)pyrene; and ingestion of homegrown produce contaminated with uranium-234 and uranium-238 

from groundwater containing uranium-234, uranium-235/236, and uranium-238. All hazard indices 

were below 1.0 for the off-property future farmer 

Estimated risks and hazards to the.future on-property farmer due to contaminants present in surface 

soil (South Field), beef and milk, homegrown produce, and groundwater are summarized in Tables 

B.3.6-5, B.3.6-6, B.3.6-7 and B.3.6-8 respectively (Attachment 111). Generally risks are in the 

1 .O x lod to 1 .O x 
containing radium-228, thorium-228, beryllium, and benzo (a) pyrene; ingestion of beef and milk 

containing PAHs (benzo(a)pyrene) and uranium-238; ingestion of homegrown produce contaminated 

with uranium-234 and uranium-238; and ingestion of groundwater containing.uranium-234, 

uranium-235/236, and uranium-238. 

risk range due the inhalation of, ingestion of, and external radiation from soils 

Estimated risks and hazards to the future Great Miami River user due to contaminants present in 

surface water are summarized in Tables B.3.6-9(a) and B.3.6-9(b) for an adult and youth, respectively 

(Attachment 111). Risks were slightly greater than 1.0 x lo=] for both receptors. 
* . #  . .> I. I $ 
I. .. \ , I  ,'. 

FER\CRUZRnTLCWP-B\SECB3\February 8. 1994 10:3Oam B-3- 160 - " ' ,p  

2 

3 

4 

5 

6 

7 

Y 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I X  

20 - 

21 

22 

23 

24 

25 

26 

27 

?U 

59 

30 

31 

32 

33 

Y 

36 - 



FEMP-OU02-4 DRAFT 
February 18, 1994 

Estimated risks and hazards to the hture, expanded trespasser are summarized in Table B.3.6-IO, and 1 

B.3.6-I I ,  respectively (Attachment 111). Total risks were 6.4 x l o 5  due mostly to dermal contact 

with soil containing beryllium and external radiation from thorium-228. 

2 

3 

4 

Total risk from surface water was 1.8 x l o 6  due mostly to ingestion of thorium-228. 

Tables B.3.6-12 and B.2.6-13 summarize. the risk and hazard to future receptors due to the cumulative 

impact of contaminants present within Operable Unit 2. It is emphasized that the risks and hazards 

presented are those resulting primarily from the three subunits contributing most to groundwater 

contamination: the Active Flyash Pile, South Field and Inactive Flyash Pile. 

5 

6 

7 

8 

9 ,  

10 
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\CL?-COC.XLS; 2/2/94; J:O7 PM 

RCCcpbJl 
Risk 
0.60% 
0.07% 
0.01 % 
0.00% 
0.40% 
6.75% 
0.00% 
0.00% 

15.48% 
0.78% 
0.22% 
0.44% 
0.08% 
1.15% 

25.99% 

0.90% 
64.48% 
0.34% 
0.02% 
0.25% 
2.88% 
0.23% 
0.12% 
0.00% 
0.00% 
0.01 % 
0.65% 
0.83% 
0.50% 
0.00% 

71.21% 

- 

TABLE B.3.6-12 
FzlTuRE LAND USE 

OU2- WI DE 
SUhiMARY OF W A L  CARCINOGENIC RISK 

Medium 
soil 

Parameter 
CS- I37 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 

U-238 
. Taal Radlobglml Rhk 

Armic 
Beryllium 
chromiraa 
Nickel 

&nzo(a)py- 
Bcnzo(b)flwraathme 
Eknm&)fluoranthmc 
bis(2-Elbylhcxyl) phthalate 
carbmle 
Chrysmc , 

DibcllLo(a.h)anchraccnc 
Dieldrin 
lndcno(l,2,3-~:d)pyrcnc 
Methylme chloride 

U-2351236 

&nzo(a!MthraCUlC 

Taol clumlcal Rlrk 

Eqanded 
rrcspaiscr 

3.9E-07 
4.88-08 
6.lE-09 
2.5E-09 

4.48-06 

I .5E-09 
I .OE-05 

1.4E-07 

2 . 6 ~ 0 7  

8 . 2 ~ 1 1  

5.ie-07 

2.98-07 
5.3E-08 
7.5E-07 
1.7E-05 

5.9E-07 
4.2E-05 
2.3E-07 
1.4E-08 
1.7E-07 
1.9E-06 
1.5E-07 
7.6E-08 
1.1 e- i o  
9.1E-I1 
5.3E-09 
4.28-07 
5.4E-07 
3.38-07 
1.6E-10 
4 . 7 ~ 0 5  

Medium 
Risk 
0.62% 
0.07% 
0.01 % 
0.00% 
0.41 % 
6.94% 
0.00% 
0.00% 

15.92% 
0.80% 
0.22% 
0.45 % 
0.08% 
1.18% 

26.74% 

0.93% 
66.33% 
0.35% 
0.02% 
0.26% 
2.96% 
0.24% 
0.12% 
0.00% 
0.00% 
0.01% 
0.66% 
0.85% 
0.52% 
0.00% 

73.26% 

- 
Reaidcot 
Farmer - 

3.9E-10 
3.OE-07 
2.0E-07 
8.2F08 
3.8E-06 
l.lE-07 
2.6E-09 
4.9E-08 
I .48-05 
I .7EM 
4.6E06 

4.4E-07 
2.0E-05 

9.4e-06 

7.0e-05 

2.7E-06 
I .9E-07 
5.3E-06 
3.48-07 
l.lE-07 
1.3E-06 
1.Ie-m 
5.4E-08 

O.OE+OO 

3.7B-09 
3.OE-07 
3.78-09 
2.4E-07 
2.3E-I3 
I .  I EO5 

o.oe+m 

Medium Receptor 
Risk - Risk 

0.00% 0.008 
0.37% 0.18% 
0.25% 0.12% 
0.10% 0.05% 
4.74% 2.31% 
0.14% 0.07% 
0.00% 0.001 
0.06% om% 

17.70% 8.63% 
20.57% 10.031 
5.75% 2.80% 

11.61% 5.66% 
0.54% 0.26% 

25.01% 12.20% 
06.83% 42.35% 

- 

3.31% 1.61% 
0.23% 0.11% 
6.55% 3.19% 
0.42% 0.20% 
0.14% 0.071 
1.65% 0.80% 
0.13% 0.06% 
0.07% 0.03% 
0.00% 0.00% 
0.001 0.00% 
0.00% 0.001 
0.37% . 0.18% 
0.001 0.00% 
0.29% 0.14% 
0.00% 0.00% 

13.17% 6.42% 



TABLE B.3.6-12 
(continued) 

Rcccptor 

1.11% 
0.12% 
0.01% 
0.00% 
0.95% 
12.60% 
0.00% 
0.02% 
27.93% 
0.47% 
0.13% 
0.27% 
0.12% 
0.95% 
44.71% 

0.94% 
8.84% 
0.14% 
0.01% 
0.40% 
4.58% 
0.37% 
0.19% 
0.00% 
0.00% 
0.01% 
1.03% 
0.12% 
0.80% 
0.001 
17.43% 

- Risk 

a 

River Uscr 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

(Adulll 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

:-. , I .., 
,.- 
.. . 
...( . 
, ... . .. ... . 
. .  . 
... 

- Medium 
soil 

R n m C t C l  

-137 
Np-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Tcial hdbloglml Rlrk 

Ancnic 

chromium 
Nickel 
&nzo(a)mlhrrccnc 
&ozo(a)py~e 
~ ) f l u o m t b c n c  
FlaKD(k)fluOranthcnC 
W-WbrYb * 
Carbazole 
c h r y ~ e  
Dibcozo(a,b)anIhmcce 
lndcno(l.2,3-cd)pynne 
Methylate chloride 

Belyllilllll 

A m l o r -  1254 
Tom1 Chcmlcal Rlrk 

Taol 

FFR\CRUZRIURQ\OZ-COC.XLS; 2/2/94; 5:07 PM 

On-hawrtv %Total , %Total (OrcatMiami %Total %Total . .  

Reaidcat 
Farmer @th@ 

4.1Ecos 
4.6E-06 
3.1W 
1.3E-07 
3.5E-05 

1.6E-07 
8.7W 
I .OE-03 
I .7@-05 
4.9E-06 
1.OE-OS 
4.6E-06 
3.5E-OS 
1.7E-03 

3.5E-os 
3.3E-04 
5.3E-06 
3.4W 
I.5ecu 
1.7E-04 
1.4E-OS 
6.9E-06 
4.3E-09 
8.4809 
4.8807 
3.8805 
4.5E-06 
3.0E-05 

632-04 

4.7~04 

1.3E-09 

Medium 
Risk 
1.79% 
0.20% 
0.01 % 
0.01 % 
1.53% 
20.27% 
0.01 % 
0.04% 
44.97% 
0.75 % 
0.21% 
0.43% 
0.20% 
1.52% 
71.95% 

1.52% 
14.23% 
0.23% 
0.01 % 
0.65% 
7.37% 
0.60% 
0.30% 
0.00% 
0.00% 
0.02% 
1.65% 
0.19% 
1.29% 
0.00% 
28.05% 

- 
Medium Rcccptoi 
- Risk & 

2.3E-03 100.00% 62.15WI 

OrcatMiami I T 4  QTaa 
River U K ~  Medium Rcccpta 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 



TABLE 8.3.6-12 
(continued) 

% T a l  % T d  
kpandul Mcdium Rcccptor 
rcioaiscr !t& 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

4.2E-13 0.00% 0.00% 

.. ' 

Off-R~pelry ITMal  %T& 
Rciidcot Mcdium Rcccpto 
m r  - Risk Risk 

2 . 2 ~ 4 7  0.36% 0.131 
8.88-08 0.15% 0.a '  
6.28-08 0.10% 0.041 

2.0~-OS 33.32% 12.03! 
1.m-06 1.77% 0.641 
3 . 8 ~ 0 5  64.28% 23.21' 
6.0~-05 99.99% 36.104 

2.0~-09 0.00% om! 
6.98-09 0.01% o m  
6.0~-os ioo.oo% 36.1 I 5 

4.88-09 0.01% 0.00! 

NIA 

Medium 
Oroundwatcr 

Surfacc 
Water 

2Rm; 5:07 PM I Taol 

Paramctcr - 
NP-237 . 
SR-90 
TC-99 
u234 
U2351236 
U238 

Torat Radlobglml Wk 

Aracnic 
Bcryllilrm 

Tdal Llvmlml R&k 
Tdol 

CS137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Tun1 Radlobglml RLrh 

Arnaic 
Beryllium 

Amlor-1254 
Aroclor:1260 
Bsozo(a)anthraccoe 
Bauo(a)pyrcPe 
Bclllo@) fluoraothcoc 
Bmuo(l)fluoranlhcne 
bis(2-Elhylhexyl) phthalate 
Carbmlc 
Chlorcmclhane 
Chryscne 
Dibcnzo(a ,h)anlhraccnc 
Dieldrin 
Indcno(l,2,3-~d)pyrcnc 
Mcrhylcnc chloride 

444 -me 

Taol chalcal  Risk 

0.01 $6 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
O.W% 
2.60% 
0.00% 
0.00% 
0.02% 
0.00% 
0.02% 
2.71% 

0.03% 
0.05% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.0096 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.09% 

5.7e-09 
9.8E-11 
2.3E-I I 
1.3e-09 
2.11340 
5.31~- IO 
4.08-08 
I . 7 m  
3.1E-12 
8.1e-13 
1.3e-08 
2 .Be- IO 

i.se-06 

I .7e-08 
3.se-08 

2. I e-09 

1 . 9 ~ - i o  

1.8e-11 
4.98-12 
2 . 3 ~ 1 0  
3 . 0 ~ - I  I 
7.98-13 
s ,912- I 2 
2 . 4 ~ - I O  
3.2~-09 

1 . 2 ~ - I  I 

I .  I PO8 

1.2834 

1 .OE-09 

8.8E-10 

3.2E-12 

5.9E-08 

0.31% 
0.01 % 
0.00% 
0.01% 
0.01 % 
0.03% 
2.19% 

92.85% 
0.00% 
0.00% 
0.69 % 
0.0256 
0.588 

96.77% 

0.91 % 
1.89% 
0.001 
0.12% 
0.06% 
0.01 5% 
0.05 % 
0.00% 
0.00% 
0.01 % 
0.00% 
0.00% 
0.00% 
0.01 % 
0.17% 
0.00% 
0.00% 
3.23% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 



a 
TABLE 83.612 

(C0Ilt in"dd) 

Medium .. - a. .. .. Oroundwatcr 
I- .#' 

. ..,*- 

.--a L, 

- .  

surface 
Warcr 

a 

Paramctcr 
NP-237 
SR-90 
TC-99 
u234 
UUS1236 
U238 

T a l  Radlobglml Rlrk 

A M c  
Beryllium 

Tual chrmlcol Rlrk 
Tdal 

CS- I37 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-239236 
U-238 

Tual Radlobglml Rlrk 

On-Propclty % T d  
Resident Medium 

Risk :anner (RMQ - 
3.3e-07 0.03% 
2.0808 1.8803% 
1.28-07 0.01% 
3.78-04 33.S2% 
2.0805 1.79% 
7.18-04 64.66% 
3 . 9 m  100.00% 

- 
% T d  
RCCcpIOl 

Risk 
0.01 9 
0.009 
0.0091 
9.879 
OS391 

19.049 
29.4591 

- 

3.98-04 100.00% 29.4SR 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

* NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

OrcatMiami . % T d  %Total 
River Uscr Medium Rcccptor 

- Risk && 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

1.48-16 0.00% 0.00% 
1.98I2 
3.38-14 
8.OE-1s 
1.78-IO 
2.68-1 I 
4.08-11 
1 .58-09 
1.38-07 
2.3813 
6.08-14 
6.78-1 I 
l.SE-I2 
S.78-11 
1.38-07 

I ,3849 
1.18-10 
1.78-17 
1.7E-09 
1.68-09 
4.4E-09 
3.98-08 

1.5E-IS 
2.38-09 

2.88-10 
9.08-1s 
2.48-16 
1.48-10 
I .OE-08 

2.7E-09 
6.38-09 

9.88-15 
7.18-08 

0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.08% 0.08% 
0.01% O . O l %  
0.02% 0.02% 
0.76% 0.76% 

63.63% 63.63% 
0.00% 0.00% 
0.00% 0.00% 
0.03% .0.03% 
0.00% 0.00% 
0.03% 0.03% 

64.57% 64.S7% 

0.66% 0.66% 
0.06% 0.06% 
0.00% 0.00% 
0.85% 0.85% 
0.80% 0.80% 
2.18% 2.18% 

19.73% 19.7351 
1.16% 1.16% 
0.00% 0.00% 
0.14% 0.14% 
0.001 0.00% 
0.00% 0.00% 
0.07% 0.07% 
5.24% 5.24% 
3.16% 3.16% 
1.37% 1.37% 
0.00% 0.00% 

35.43% 35.43% 

OrcatMiami % T d  % T a l  
River User Medium Rcccpcoi 

I Y o u r h ) & & R &  
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

S.78-17 
7.88-13 
1.38-14 
3.28-1s 
6.78-1 I 
1.08-ll 
1.68-11 
6.08-10 
S.18-08 
9.3814 
2.48-14 
2.78-11 
6.OE-13 
2.38-11 
5.2808 

0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.001 0.00% 
0.07% 0.07% 
0.01% 0.01% 
0.02% 0.02% 
0.62% 0.62% 

S2.05% SZ.M% 
0.00% 0.00% 
0.00% 0.00% 

0.00% 0.00% 
0.02% 0.02% 

S2.82% S2.8296 

0.03% o m %  

8.6E-IO 0.88% 0.88% 
6.68-11 0.07% 0.07% 
8.28-18 0.00% 0.00% 
l.lE-09 1.14% 1.14% 
1.08-09 1.07% 1.07% 
2.8809 2.91% 2.91% 
2.68-08 26.27% 26.27% 
I.5E09 1.55% I.SS% 

1.8810 0.19% 0.19% 
9.58-16 0.00% 0.00% 

S.9E-lS 0.00% 0.00% 
I.5E-16 0.00% 0.00% 
9.08-11 0.09% 0.09% 
6.88-09 6.98% 6.98% 
4.1849 4.21% 4.21% 
1.88-09 1.82% 1.82% 
5.lE-IS 0.00% 0.00% 
4.68-08 47.18% 47.18% 
9.88-08 100.00% 100.00% 



TABLE 8.3.612 
(continued) 

kpanded Medium RcccpIa 
'rcsoasscr 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

%Tab1 %Taa 

- Medium 
Hamgrown 
PIoduc~ 

@us1 
AffC~trd) 

Homegrown 

(Orouadwatcr 
R ~ U C C  

A f k t r d )  

PaIWIICtCl 

-137 
NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-235 
U-238 

A r b c  
kryllium 
&azo(r)mthncme 
&azo(r)pYme 
B c n z o @ ) M W e  

W - m l I Y ~ m ~  
Cdazolc 
Chryacnc 
Dibcnzo(a,b)MlhmCenc 
Indcoo(l,2.3-cd)pymc 
Mclhylcoc chloride 
Aroclor 12% 
Aroclor 1260 
Dicldrin 

TWI ~ a d l d o g 1 ~ 0 1   is 

~ ) f l U o r a n t h c n C  

Tor01 Chanlcal Risi 
TOlU 

-137 

PU-238 
NP-237 

PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-235 
U-238 
Tual Rodldoglnrl Risk 

Arsenic 
Beryllium 

Tual Chanlcal Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA . 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA ' 

Off-Property %Tab1 % T d  . -  
Rcsidcnl 
Farmer - 

2.OE-10 
7.18-10 
3.6E-10 
1.6E-10 
s.ie-08 
5.3E-09 
6.4E- 1 0 
4.38-09 

2.SE-09 
6.6E-10 

9.2E-I1 
3.6E-09 
7.5E-08 
9.9E-08 
3. I E-08 
4.5E-08 
5.lE-07 
4.2E-08 
2. I E 4 8  
5.7E-12 

1.4E-09 
1.2E-07 
9.OE-08 
9.8813 

3 . 3 ~ 0 9  

1.9~-09 

2.7e-11 

5.3~-09 

1.3~-09 
3.1E-09 

9.68-07 

Medium Rccqtor 

0.02% 0.009 
0.07% 0.009 
0.03% 0.00% 
0.02% 0.00% 
4.89% 0.03% 
0.51% 0.00Fi 
0.06% 0.00% 
0.42% 0.0056 
0.32% 0.00% 
0.24% 0.00% 
0.06% 0.00% 
0.18% 0.00% 
0.01% 0.00% 
0.34% 0.00% 
7.18% 0.05% 

9.51% 0.06% 
2.99% 0.02% 
4.36% 0.03% 

49.05% 0.31% 
4.00% o m %  
2.03% 0.01% 
0.00% 0.00% 
0.00% 0.00% 
0.14% 0.00% 

11.16% 0.07% 
8.65% 0.05% 
0.00% 0.00% 
O.Sl% 0.00% 
0.30% 0.00% 
0.12% 0.00% 

92.82% 0.58% 

Risk - 

1.OE-06 100.00% 0.63% 
O.OE+00 0.00% 0.00% 

3.38-08 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.8E-08 

O.OE+OO 

. 3.08-06 
1.6E-07 
5.8E-06 
9.08-06 

1.8E-10 
9.012- 10 

I .aE-oa 

o.oe+m 

o.oe+cm 

7 . 3 ~ 1 0  

9.0~-06 

0.37% 
0.00% 
0.00% 
0.00% 
0.00% 
0.20% 
0.20% 
0.00% 
0.00% 
0.00% 

33.27% 

64.18% 
99.99% 

0.01 $6 

0.00% 
0.01 % 

100.00% 

i . n m  

0.02% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01 % 
0.01 % 
0.00% 
0.00% 
0.00% 
1.80% 
0.10% 
3.48% 

0.00% 
5.42% 



TABLE 8.3.6-12 

CS-137 
NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
u-23s 
U-238 i 

. I .  

. ..., .. . 

' PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-23s 
U-238 

Total Radlobglcal Rlsl 

Oa-PropCrry 
Rcsidcot 

F m e r  M E )  
1.6E-09 
5.9E-09 
3.08-09 
1.3E-09 
4.28-07 
4.48-08 
5.3E-09 
3.6E-08 
2.78-08 
2.08-08 
5.48-09 
1.6@-08 
7.68- 10 
3.08-08 
6.2B-07 
8.2E-07 
2.6E-07 
3.7E07 
4.2E-06 
3.48-07 
1.78-07 
4.78-11 
2.28-10 
1.2E-08 
9.6847 
7.48-07 
8.18-12 
4.48-08 
2.58-08 
1 .OE-O8 
8.0846 

% Taal 
Medium 

Risk 
0.02% 
0.07% 
0.03% 
0.01% 
4.90% 
0.51 % 
0.06% 
0.42% 
0.32% 
0.24% 
0.06% 
0.18% 
0.01% 
0.34% 
7.18% 
9S1% 
3.00% 
4.36% 

49.05% 
4.01 5% 
2.03% 
0.00% 
0.00% 
0.14% 

11.15% 
8.65% 
0.00% 
0.51% 
0.30% 
0.12% 

92.82% 

- 

(continu 
% Tom1 
Rcfcptor 

Risk 
0.00% 
0.00% 
0.00% 
0.00% 
0.01 % 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.02% 
0.02% 
0.01 % 
0.01 % 
0.11% 
0.01 $6 
0.00% 
0.00% 
0.00% 
0.00% 
0.03% 
O.M% 
0.00% 

.0.00% 
0.00% 
0.00% 
0.21% 

- 
- 

4 
IOrutMiami SbTaal % T &  

River Uacr Medium Rcccptc 
Risk l(Adull) - 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

8.68-06 100.00% 0.2381 
O.OE+OO 0.00% 0.008l NIA 
5.28-08 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
4.0E-09 

O.OE+OO 
O.O8+00 
O.OE+W 

5.58-05 
2.98-06 
1.1 E-a. 
I ,6844 

3.3 8-00 

0.03% 
0.00% 
0.0056 
0.00% 
0.00% 
0.00% 
0.01% 
0.00% 
0.00% 
0.00% 

33.51% 
1.79% 

64.65% 
100.00% 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
I .48% 
0.08% 
2.85% 
4.41 % 

o.oe+oo 0.00% 0.00% 
o.oe+oo 0.008 I 0.00% 
o.oe+oo 0.00% 0.00% 

1.68-04 100.00% 4.41% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

3rcatMiami % T d  % T d  
RivcrUscr Medium Rcceptoi 
m w R i s L  

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 



Medium 
BafIMik 

@us1 
AfT~~tcd) 

BccftMik 
(Ormdwrtcr 

Affslcd) 

TABLE 8.3.6-12 
(continued) 

P0IllnUCr 

CS-137 
NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
0-234 
u-235 
U-238 
Tal Radlolo~lcal Rb, 

Ancnic 
Bcryllium 
Bsozo(a)Muuacmc 

B d a ) p y m c  
Bcozo@)flUOlUllhCIlC 

Bcnzo(k)fl-lhmc 
W-=YbW- 
Carbwlc 
c w - c  
Di-0 .h)anlhnccoc 
Ioho(l,2,3-cd)pymc 
Mcthylcoc chlondc 
Aroclor 12% 
Aroclor I260 

T a l  Clumlcal RM 
TU0 

NP-237 
SR-90 
TC-99 
U-234 
U-235 
U-236 
Tu1 Radlolo&al RlrJ 

Aracnic 
Beryllium 

Tim1 CXonlcal Rtd 

%Total %Total 
Lpandcd Medium Rccsplor 
rcspasscr &.& Ria' 

NIA 
' NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA . 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NJA 

NIA 
NIA 

%Total %Total i  Off-Ropcrty 
Reaidcut 
Fanner - 

7.4E- IO 
4.18-12 
2.6E-14 

8.38-09 
8.4E-10 
2.6E- IO 
I.2E-08 
6.3E-12 
5.1BI2 
1.4E-12 
4. OE- IO 
1 . 9 ~ 4  1 

2.3 E-08 

l.8E-08 

J.0E-08 

1.2~-14 

7.412- I o 

2.w-09 

1 . 3 ~ 0 6  
4.38-07 
4.38-07 
3 .oe- 13 
5.OE-I I 
1.6E-09 

I.IE-05 
3.0~-07 

I 2e-16 
2.6~-08 
I .8e-o8 
1.4E-OS 
I .4E-OS 

3.98-09 
2.JE-08 
3.5E-07 

6.78-07 

i.ie-io 

I . m o a  

l.lE-06 
7.2E-II 

Medium Rcceplor 
Rial: - Rink 
0.01% 0.00% 
0.00% 0.00% 
0.008 0.00% 
0.00% 0.00% 
0.06% 0.01% 
0.01% 0.00% 
0.00% 0.00% 
0.08% 0.01% 
0.00% 0.0% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.01% 0.00% 
0.17% 0.01% 

0.13% 0.01% 
0.01% 0.00% 
0.36% 0.03% 
9.67% 0.81% 
3.06% 0.26% 
3.10% 0.26% 
0.00% 0.00% 
0.00% 0.00% 
0.01% 0.00% 
2.14% 0.18% 

81.05% 6.83% 
0.00% 0.00% 
0.18% 0.02% 
0.13% 0.01% 

99.83% 8.42% 

- 

100.00% 
0.01 % 
0.37% 
2.33% 

32.62% 
I .73 % 

62.93% 
99.99% 
0.01 % 

0.00% 
0.01 % 
0.21% 
0.01 % 
0.40% 
0.64% 

0.008 



I Total 

lALLrlfEDIA 

I TOral 
B c c f l M i k  INP-237 
(Oroundwalcr 

Affccccd) 

1 .9~-os  ioo.oosb 0.51~61 
3 . m  2.0-7 9.8E-08 

SR-90 
TC-99 
u-234 
U-235 
U-238 

T m l  Radlologlurl Rlsk 

Arsenic 
Bcrylliuum 

T u 1  C7mrtcal Risk 

%Total 
Rcccptor - Risk 

0.00% 
0.00% 
0.00% 
0.001 
0.00% 
0.00% 
0.008 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01 % 

0.00% 
0.00% 
0.01% 
0.31% 
0.10% 
0.10% 
O.W% 
0.0056 
0.00% 
0.07% 
2.63% 
0.00% 
0.01% 
0.001 
3.24% 
3.24% 
0.00% 
0.00% 
0.00% 
0.17% 
0.01 % 
0.33% 
0.51% 

0.00% 
0.00% 
0.00% 

- 

TABLE B.3.6-12 
(continued) 

OrcatMiami %Total % T a  
Rivcr Uacr Medium Rcccplo 

(Adult) @ @J 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NlA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

On-Property % T a l  
Rcaidml Medium 

6.48-09 0.01% 

2.2E-13 0.00% 

Risk Farmer IRMQ - 
3.6E-11 0.00% 

I.OE-13 0.00% 

7.3E-09 0.01% 
2.2E-09 0.001 

5.4E-11 0.00% 
4.4E-11 0.00% 
1.2E-11 0.001 
3.4E-09 0.00% 
1.7E-10 0.00% 
6.4E-09 0.01% 
1.9E-07 0.16% 

1.SE-07 0.13% 

4.3E-07 0.36% 
1.2E-OS 9.67% 

3.7E-06 3.10% 

6 . 0 ~ 0 8  O.WR 

i.oe-07 0.08% 

2.2E-08 0.02% 

3.712-06 3.0656 

4 . 3 ~ - I O  0.00% 

2.68-06 2.14% 

2.6E-I2 0.00% 

1.4E-08 0.01 % 

9.8E-OS 81.04% 
1.1E-IS 0.00% 
2.2E-07 0.18% 
1 . 6 ~ 0 7  0.13% 
I.2E-04 99.84% 
1.2E-04 100.00% 
1 . 7 ~ - I O  0 . m ~  

Pammucr 
-137 
NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235 
U-238 

TGU~ ~ndldogicai RL~A 

A r k c  
Beryllium 

&nzo(a)pyrenc 
&nzo@)fluoraothmc 
Bsnzo(L)fluornnthmc 
w-mYbvb* 
Carbmlc 
chry-c 
Dibcazo(a,h)anchraccc 
Indmo(l,2,3-cd)pyrmc 
Mcthylmc chloridc 
Aroclor 12% 
A r d o r  1260 

&nzo(a)MthraCCnC 

Taro[ C%tmlcal Risk 

8 . 7 ~ - I O  ~ .SE-WR 
4.68-08 0.24% 
6 . 4 ~ 0 6  33.4596 
3.48-07 1.18% 
1.2E-0s 64.52% 

O.OE+OO 0.00% 

O.OE+OO 0.00% 

1 . 9 ~ 0 5  1m.00~ 

o.oe+m 0.00% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

i rca tMi  % T a l  I T &  
Rivcr Uscr Medium Rcccpu 
(Youth)m@J 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 



i r  

- Medium 
Soil 

Groundwater 

surface 
Water 

.. .. 

Parameter. 
Alscnic 
Barium 
Beryllium 
Chromium 

bis(2-Ethylhexyl) phthalate 
Dibcnzofuran 
Methylene chloride 
Toluene 

Arsenic 
Beryllium 
Cadmium 
Molybdenum 

U-TOTAL 

Total Chem'ml Harani  

U-Total 
Total Chem'ml Hazard 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Cyanide 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
U-TOTAL 

TABLE B.3.6-13 
FUTURE LAND USE 

SUMMARY OF TOTAL NONCARCINOGENIC HAZARD 
OU2-WIDE 

NIA 
NIA 
NIA 
NIA 

3.E-05 0.41% 0.03% 
l.lE-04 1.41% 0.10% 
1.8E-05 0.24% 0.02% 
5.3E-06 0.07% 0.00% 
1.5E-05 0.21% 0.01% 
9.68-06 0.13% 0.01% 
4.88-06 0.06% 0.00% 
4.7E-06 0.06% 0.00% 
4.48-07 0.01% 0.00% 
5.4E-07 0.01% 0.00% 
2.9E-05 0.38% 0.03% 
6.7E-07 0.01% 0.00% 
6.48-07 0.01% 0.00% 
3.4E-06 0.04% 0.00% 
1.5E-06 0.02% 0.00% 
9.3E-06 0.12% 0.01% 
1.6E-07 0.00% 0.00% 
7.3E-03 96.32% 6.75% 

9.5E-08 0.00% 0.00% 
1.7E-08 0.00% 0.00% 
2.8E-04 0.03% 0.02% 

1.OE+00 99.97% 86.10% 
I .OE+OO 100.00% 86.12% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

~~ 

%Total %Total 
!xpandcd Medium Receptor 
'mpasser Hazard Hazard 
3.8E-03 3.79% 3.53% 
3.2E-03 3.19%' 2.97% 
7.8E-03 7.79% 7.24% 
2.9E-03 2.86% 2.66% 
8.2E-M 82.36% 76.59% 
1.6E-06 0.00% 0.00% 
3.7E-06 0.00% 0.00% 
1.4E-06 0.00% 0.00% 
1.OE-13 0.00% 0.00% 

Off-P~op~r(y % Total % Total 
Rcaident Medium Receptor 

O.OE+OO 0.00% 0.00% 
1.6E-02 100.00% 1.28% 

O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 

1.4E-10 0.00% 0.00% 

u w w  

5.IE-I3 0.00% 0.00% 
LOE-OI ioo.oo% 92.99m1 1.6e-m 100.00% 1.28% 
NIA ' 9.28-06 0.00% 0.00% I 

'-.\ 
'e:? , 

FER\C BQ\OZ_COCN.XLS, 2/1/94; 1 5 8  PM 



TABLE B.3.6-13 
(continued) 

Medium 

~ 

Groundwater 

Parameter 
Arsenic 
Barium 
Beryllium 
Chromium 

bis(2-Ethylhexyl) phthalate 
Dibenzofuran 
Methylene chloride 
Toluene 

Arsenic 
Beryllium 
Cadmium 
Molybdenum 

U-TOTAL 

Total Chemical Risk 

U-Total 
Total Chemical Risk 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Cyanide 
Mangancse 
Mercury 
MolyMenum 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
U-TOTAL 

~ FER\CRU2Rl\ABQ\02-COCN.XL.S; 211194; 158  PM 

On-Property % Total % Total 
Reuident Medium Receptor 

hmer(RME) Hazard Hazard 
6.2E-02 21.74% 0.28% 
1.6E-02 5.46% 0.07% 
1.5E-02 5.39% 0.07% 
1.2E-02 4.13% 0.05% 
1.8E-01 63.24% 0.80% 
1.5E-OS 0.01% 0.00% 
8.0E-05 0.03% 0.00% 
2.8E-06 0.00% 0.00% 
5.1E-13 0.00% 0.00% 
2.8E-01 100.00% 1.27% 

O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 

3.68-02 0.19% 0.16% 
3.1E-02 0.16% 0.14% 

1.9E+Ol 99.65% 85.86% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

6.7E-02 100.00% 86.16% 

SrcatMiami %Total %Total 
River User Medium Receptor 

( A d u l t ) - -  
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

2.OE-08 0.05% 0.05% 
5.9E-06 13.49% 13.49% 

1.2E-08 0.03% 0,03% 
1.3E-08 0.03% 0.03% 
1.3E-07 0.30% 0.30% 
1.9E-09 0.00% 0.00% 
1.8E-09 0.00% 0.00% 
3.9E-10 0.00% 0.00% 
1.6E-10 0.00% 0.00% 
1.4E-08 0.03% 0.03% 
2.9E-10 0.00% 0.00% 
2.3E-10 0.00% 0.00% 
2.5E-09 0.01% 0.01% 
4.9E-IO 0.00% 0.00% 
7.7E-09 0.02% 0.02% 
7.1E-ll 0.00% 0.00% 
1.1E-05 24.06% 24.06% 

6.3E-06 14.32% 14.32% 

GreatMiami %Total %Total 
River User Medium Receptoi 

Hazard Hazard 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

2.58-08 0.04% 0.04% 
9.6E-06 14.25% 14.25% 
8.88-06 13.13% 13.13% 
1.8E-08 0.03% 0.03% 
1.6E-08 0.02% 0.02% 
2.1E-07 0.31% 0.31% 
2.6E-09 0.00% 0.00% 
2.4E-09 0.00% 0.00% 
4.8E-10 0.00% 0.00% 
2.3E-10 0.00% 0.00% 
1.8E-08 0.03% 0.03% 
3.9E-10 0.001 0.00% 
3.2E-10 0.00% 0.00% 
3.1E-09 0.00% 0.00% 
6.9E-IO 0.00% 0.00% 
9.58-09 0.01% 0.01% 
9.5E-ll 0.00% 0.00% 
1.5E-05 21.81% 21.81% 



BQ\OZ_COCN.XLS; 2/1/94; 1 3 8  PM 

Medium Parameter - 
Surface 2-Butaoone 
Water Acenaphthene 

(continued) Acetone 
Anthracene 
Benzoic Acid 
bis(2-Ethylhexyl) phthalate 
Bromomethane 
Di-a-butylphthalate ' 

Dieldrin 
Dimethyl phthalate 
Fluoranthene 
Fluorene 
Methylene chloride 
Naphthalene 
Pyrcne 
Toluene 

(continued) 
$4 Total $6 Total Off-Proper?y % Total $6 Total 

Expanded Medium Receptor Resident Medium Receptor 
Trcsuasser Hazard Hazard Hazard Hazard 

9.9E-10 0.00% 0.00% NIA . 
5.9E-09 0.0056 0.00% NIA 
7.6E-07 0.01% 0.00% NIA 
S.OE-07 0.01% 0.00% NIA 
5.7E-08 0.00% 0.00% NIA 
2.7E-06 0.04% 0.00% NIA 
7.1E-08 0.00% 0.00% NIA 
2.2E-10 0.00% 0.00% NIA 
1.3E-05 0.17% 0.01% NIA 
1.9E-08 0.00% 0.00% NIA 
1.8E-06 0.0256 0.00% NIA 
2.OE-08 0.00% 0.00% NIA 
9.OE-08, 0.00% 0.00% NIA 
6.4E-09 0.0056 0.00% NIA 
1.8E-05 0.24% 0.02% NIA 
2.6E-07 0.00% 0.00% NIA 

Homegrown 
Produce 

fDust 

Total Chemical Hazard 7.SE-03 100.00% 7.01% 
Arsenic NIA 1.9E-04 65.28% 0.025 
Beryllium NIA 1.4E-06 0.50% 0.005 
Chromium NIA 2.1E-05 7.42% 0.005 

7.68-05 26.25% 0.01: 
2.OE-08 . 0.01% 0.00: 
2.2E-09 0.0056 0.00: 
1.6E-06 0.54% O.OO! 

.- ~~ 

Affected) U-TOTAL NIA 
bis(2-Ethylhexyl)phthhafate NIA 
Methylene chloride NIA 
Dieldrin NIA 

Homegrown 
Produce 

Tom1 Chemical Risk NIA 2.9E-04 100.00% O.M! 
Arsenic 1.4E-06 0.00% O.OO! 

Beryllium 8.28-09 0.00% 0.001 

1.2E-07 0.17% 0.00' 
2.OE-05 28.55% 0.00' 
1.6E-05 22.82% 0.00' 
l.lE-09 0.00% 0.00' 

(Groundwater 
Affected) 

BccflMilk 

Cadmium 
Molybdenum 4.5E-05 0.03% 0.00' 
U-TOTAL 1.4E-01 99.97% 11.25' 

3.3E-05 48.46% 0.00' Arsenic NIA 
Total Chemical Hazard 1.4E-01 100.00% 1.lE-C 

(Dust 

Affected) 
Beryllium NIA 
Chromium NIA 
U-TOT AL NIA 
bis(2-Ethy1hexyl)phthalate NIA 

Bccfh4ilk 
(Groundwater 

Affectdl  

. . .  
6.98-05 100.0056 0.01 
1.4E-07 0.00% 0.00 
3.E-IO 0.00% 0.00 
2.3E-05 0.14% 0.00 

Total Chemical Hazard 
Arsenic NIA 
Beryllium NIA 
Molvbdcnum NIA .. . 

U-TOTAL 
Total Chem'cal Hazard 

1.6E-02 99.86% 1.31 
1.6E-02 100.00% 1.31 

NIA 



TABLE B3.6-13 

Medium 
Surface 
Water 

(continued) 

Homegrown 
Produce 

(Dust 
AITected) 

,Homegrown 
Produce 
(Groundwater 
Affected) 

&cf/Milk 
(Dust 

Affected) 

BccfMiUc 
(Groundwater 

Affected) 

Parameter 
2-Butanone 
Acenaphthene 
Acetone 
Anthracene 
Benzoic Acid 
bis(2-Ethylhexyl) phthalate 
Bromomethane 
Di-n-butylphthalate 
Dieldrin 
Dimethyl phthalate 
Fluoranlhene 
Fluorene 
Methylene chloride 
Naphthalene 
Pyrene 
Toluene 

Arsenic 
Beryllium 
Chromium 
U-TOTAL 
bis(2-Ethylhexyl)phthalatt 
Methylene chloride 
Dieldrin 

Arsenic 
Beryllium 
Cadmium 
Molybdenum 

Total Chem'cal Risk 

Total Chemical Risk 

U-TOTAL 
Total Chemical Hazard 

Arscnic 
Beryllium 
Chromium 

bis(2-Ethylhexyl)phthalate 
Total Chem'cal Risk 

Arscnic 
Beryllium 
Molybdenum 
U-TOTAL 

U-TOTAL 

(contin1 
On-Property % Total % Total 

Resident Medium Receptor 
Fanner IRME) Havlrd 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

I Total Chemical Hazard 

1.6E-03 65.30% 0.01% 
1.2E-05 0.50% 0.00% 
1.8E-04 7.39% 0.00% 
6.3E-04 26.25% 0.00% 

1.8E-08 0.00% 0.00% 
1.3E-05 0.55% 0.00% 

1.7E-07 0.01% 0.00% 

NIA 
NIA 
NIA 

2.4E-03 100.00% 0.01% 
O . O E t O O  0.00% 0.00% 
O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 
5.OE-03 0.20% 0.02% 

2.5E+00 99.80% 11.22% 
O.OE+OO 100.00% 11.25% 
2.9E-04 48.46% 0.00% 
1.OE-06 0.17% 0.00% 
1.7E-04 28.53% 0.00% 
1.4E-04 22.84% 0.00% 
9.3E-09 0.00% 0.00% 
6.0E-04 100.00% 0.00% 

O.OE+OO 0.00% 0.00% 
O.OE+OO. 0.00% 0.00% 
2.6E-03 0.86% 0.01% 
2.9E-01 99.14% 1.31% 
3.OE-01 100.00% 1.32% 

0 
;reat Miami 5% Total % Total 
River User Medium Receptor 

f A & l l t J ~ ~  
6.1E-13 0.00% 0.00% 
1.2E-12 0.00% 0.00% 
3.OE-10 0.00% 0.00% 
4.9E-10 0.00% 0.00% 
3.9E-11 0.00% 0.00% 
2.3E-06 5.37% 5.37% 
1.5E-11 0.00% 0.00% 

1.8E-05 42.23% 42.23% 
7.8E-12 0.00% 0.00% 
1.7E-09 0.00% 0.00% 
4.2E-12 0.00% 0.00% 
5.OE-11 0.00% 0.00% 
1.3E-12 0.00% 0.00% 
1.8E-08 0.04% 0.04% 
2.4E-10 0.00% 0.00% 
4.4E-05 100.00% 100.00% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

2.1E-13 0.00% 0.00% 

Great Miami % Total % Total 
River User Medium RCCC~IOI 
0 Hazsrd Hazard 

7.8E-13 0.00% 0.00% 

4.1E-10 0.00% 0.00% 
5.9E-10 0.00% 0.00% 
4.9E-11 0.00% 0.00% 

2.OE-12 0.00% 0.00% 

3.8E-06 5.68% 5.68% 
2.4E-11 0.00% 0.00% 
2.5E-13 0.00% 0.00% 
3.OE-OS 44.63% 44.63% 
1.lE-I1 0.00% 0.00% 
2.1E-09 0.00% 0.00% 
6.9E-12 0.00% 0.00% 

. 6.4E-11 0.00% 0.00% 
. 2.2E-12 0.00% 0.00% 

2.28-08 0.03% 0.03% 

6.7E-OS 100.00% 100.00% 
2.9E-10 0.00% 0.00% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

- NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
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B.4.0 SUMMARY OF HEALTH RISK CHARACTERIZATION 

The CPCs identified from site characterization data as described in Section B.2.0 include long-lived 

radionuclides and other chemicals consisting of several metals, a few organic compounds, PAHs, and 

a few PCBs. Most of the radionuclides have short-lived daughters that are evaluated concurrently 

with the parent nuclides, unless specifically excluded. This baseline risk assessment indicates that 

radionuclides (particularly uranium-238, thorium-238, and their short-lived progeny) are the 

contaminants contributing most significantly to risks. 

Receptors and exposure pathways were identified in this baseline risk assessment on the basis of 

FEMP risk assessment policy and Operable Unit 2 specific considerations of current land use and 

reasonable projections of future land use. Confidence is high that the exposure pathways and 

potential receptors likely to experience the greatest potential exposures, and thus risk have been 

identified and evaluated. Although additional receptors and activities could be identified, exposures 

would be similar to, or less than, those estimated for the specific receptors and pathways considered 

in this analysis. Standard (conservative) intake parameters were used for the assessment of all 

pathways to ensure that potential risks would not be likely to be underestimated. 

The potential for health effects from exposure to site-related contaminants was estimated for on- 

property receptors and in adjacent off-property areas impacted by Operable Unit 2 releases. To focus 

the discussion, the magnitude of the total estimated carcinogenic risks (ILCR) and noncarcenogenic 

risks (HIS) are discussed relative to remedial action goals for an NPL site, as defined by the EPA 

(1989a and 1990~). These goals are an ILCR of to lo4 and an HI not to exceed 1 .O for toxic 

effects other than cancer. 

B.4.1 SUMMARY OF SUBUNIT-SPECIFIC RISKS 

Tables B.4-1 through B.4-10 summarize the COCs by medium assuming current and future land use 

for the Active Flyash Pile, South Field, Inactive Flyash Pile, Solid Waste Landfill, and Lime Sludge 

Ponds, respectively. COCs are defined as those CPCs which remain a concern at the conclusion of 

the baseline risk assessment. All the COCs listed on the above mentioned tables are CPCs that were 

associated with risks exceeding 1.0 x 10" or HIS of 0.2 under the assumed conditions of exposure of 

the indicated scenarios. The Active Flyash Pile is the only subunit that does not have any 

noncarcinogen COCs identified for both current and future scenarios. 
r- {' 1 ;, ,., t.l r o  t ?  
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TABLE B.4-1 

ACTIVE FLYASH PILE 
CURRENT LAND USE 

SUMMARY OF COC CARCINOGENIC RISK CONTRIBUTIONSa 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Home Grown Produce 
(Dust Affected): 
Arsenic 
BeefIM il k 
(Dust Affected): 
Arsenic 

Medium/ 
Parameter 

N/AC 

N/A 

Soil: 
Radium-226 
Radium-228 

Arsenic 
Beryllium 

Tho~i~m-228 

% Total % Total 
Medium Receptor 

Tresnassinp, Youth Risk Risk 

7.98-06 
2.68-06 
6.1 E-06 
2.7E-06 
4.88-05 

11.56% 11.55% 
3.85% 3.84% 
8.92% 8.92% 
3.89% 3.88% 
70.65% 70.59% 

See footnotes at end of table 

Off-Property %Total % Total 
Resident Medium Receptor 
Farmer Risk Risk 

l.lE-06 ' 86.11% 66.17% 



Medium/ 
Parameter 

Off-Property % ,Total % Total 
Resident Medium Receptor 
Child Risk Risk 

Soil: 

Radium-226 
Radium-228 
Thorium-228 
Arsenic 
Beryllium 

% Total % Total % Total % Total 
Medium Receptor User of Milk Medium Receptor 

Groundskeeper Risk Risk and Meat Risk Risk 

Home Grown Produce 
(Dust Affected): 

7.1 E-06 7.74% 7.74% 
1.7E-05 17.98% 17.98% 
8.3E-06 9.03 % 9.04% 
5.8E-05 * 62.65 % 62.65% 

Arsenic 
BeefIMilk 
(Dust Affected): 

N/A 
N/A 
N/A 
NIA 
N/A 

Arsenic . 

N/A 

N/A 

TABLE B.4-I 
(Continued) 

N/A 

6. IE-06 93.06% 93.06% 

aSurface water pathway does not have any COCs associated with it, therefore, was not included in this table. 

bNo risk greater than the threshold level of 1 x lod. 

‘NlA signifies that exposure of the receptor to the indicated medium is not applicable. 



TABLE B.4-2 

ACTIVE FLYASH PILE 
FUTURE LAND USE 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

SUMMARY OF COC TOTAL CARCINOGENIC RISK CONTRIBUTIONS~~~ 

W 
b 
b 

6 
0 

ceb 

il - 

Medium/ 
Parameter 

Soil: 
Neptunium-237 
Radium-226 
Radium-228 
Thorium-228 
Uranium-2351236 
Uranium-238 

Arsenic 
Beryllium 

Sediment: 
Neptunium-237 
Radium-228 
Thorium-228 
Groundwater: 
Uranium-234 
Uranium-238 
Home Grown Produce (Dust Affected): 
Arsenic 
Beryllium 
Home Grown Produce (Groundwater Affected): 
Uranium-234 
uranium-238 

BeefMilk (Dust Affected): 
Arsenic 

% Total %Total 
Expanded Medium Receptor 
rrespasser Risk Risk 

C 

1.lE-OS 4.54% ' 4.53% 
3.68-06 1.51% 1.51% 
8.48-06 3.51% 3.50% 

5.9E-06 2.49% 2.48% 
2. I E-04 87.53% 87.32% 

~~ ~ 

NIAd 
NIA 

NIA 
NIA 

NIA 
NIA 

NIA 

Dff- 
Property %Total % Total 
Resident Medium Receptor 
Farmer Risk Risk 

2.0E-06 31.60% 22.06% 
3.9E-06 61.03% 42.59% 

l.lE-06 86.11% 12.24% 

Great % Total % Total 
Miami Medium Receptor 
River User Risk Risk 

NIA 

1.2E-06 0.97% 0.91% 
4.98-06 3.83% 3.83% 
I.1E-OS 8.74% 8.14% 

See footnotes at end of table 



TABLE B.4-2 
(Continued) 

Medium/ ' 

On-Property 
Resident % Total % Total 
Fanner Medium Receptor 

On-Property % Total % Total 
Resident Medium Receptor 
Fanner (CT) Risk Risk 

On-Property % Total % Total 
Resident Medium Receptor 
Child Risk Risk W E )  Risk Risk 

1 .OE-04 5.77% 5.46% 
'4.78-06 0.27% 0.25% 
3.8E-04 21.40% 20.26% 
8.9Er04 49.56% 46.91 % 
1.6E-06 0.09% 0.09% 
6.OE-06 0.34% 0.32 % 

I .  5E-05 32.81% 0.82% 
3.OE-05 . 63.38% 1.58% 

2.88-05 17.28% 16.58% 

3.48-05 86.10% 1.80% 
4.4E-06 10.98% 0.23% 

7.9E-06 1.34% 1.30% 
8.6E-05 14.79% 14.35% 
2.9E-05 4.92% 4.78% 
6.78-05 11.39% 11.06% 

1 .7E-04 29.75% 28.88% 
2.28-04 37.66% 36.56% 

. 

Uranium-235/236 
Uranium-238 

Arsenic 
Beryllium 
Sediment 
Neptunium-237 
Radium-228 
Thorium-228 
Groundwater: 
Uranium-234 
Uranium-238 
Home Grown Produce 
(Dust Affected): 
Arsenic 
Beryllium 
Home Grown Produce 
(Groundwater Affected): 
Uranium-234 
Uranium-238 
BeefMilk (Dust 
Affected): 
Arsenic 

2.38-06 32.55% 0.12% 
,4.5E-06 62.88% 0.24% 

9.8E-06 6.08% 5.84% 

3.78-05 22.89% 21.95% 
8.5E-05 53.03% 50.86% 

16.1 E-06 93.06% 0.32% 

~~ ~ 

l.lE-06 32.81% 0.65% 
2.1E-06 63.38 1.26% 

2.28-06 86.10% 1.32% 

I- 

I- 

1.3E-06 63.38% 0.21 % 

1.2E-05 88.12% 1.97% 
I .  5E-06 11.24% 0.25% 

1.4E-06 95.12% 0.24% 

"Surface water pathway does not have any COCs associated with it, therefore, was not included in this table. 
bGreat Miami River user (Adult) and Great Miami River user (Youth) receptors did not have any COCs associated with them, therefore, were not included 
in this table. 
'No risk greater litan the tliresliold level of 1 x 
dN/A sigtiigies that exposure of the receptor to the indicated medium is not applicable. 

3 
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TABLE B.4-3a 

SOUTH FIELD 
CURRENT LAND USE 

SUMMARY OF COC CARCINOGENIC RISK CONTRIBUTIONSa 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT I 

% Total % Total 
Medium1 Trespassing Medium Receptor 
Parameter Youth Risk Risk 

% Total % Total 
User of Milk Medium Receptor 
and Meat Risk Risk 

Soil: 

Thorium-228 
Uranium-2351236 

Radium-228 N / A ~  
NIA 
NIA 

3.2E-06 13.62% . 4.00% 
7.OE-06 29.87% 8.77% 
- - 

Beryllium 

Sediment: 
Radium-228 
Thorium-228 

Arsenic 
Beryllium 

Surface Water: 

Home Grown Produce 
(Dust Affected): 

BeefIMilk (Dust 
Affected): 
Indeno(l,2,3-~d)pyrene 

% Total % Total 
Medium Receptor 

Groundskeeper Risk Risk 

9.7E-06 41.21 % 12.11% NIA 

2: 1E-06 3.69% 2.61 % N/A 
4.5E-06 7.88% 5.57% NIA 

2.2E-06 3.89% 2.75% NIA 
4.7E-05 82.49% 58.24% NIA 

C NIA 

NIA - NIA - 

N/A 3.4E-06 81.04% 81.04% 

8.7E-06 1.35% 1.35% 
6.1 E-04 95.17% 95.17% 
1 .6E-06 0.25% 0.25% 

“Off-Property Resident Farmer and Child receptors do not have any COCs associated with them, therefore, were not included in this table. 
bNo risk reater than the threshold of a x 
‘NIA signities that exposure of the receptor to the indicated medium is not applicable. 

12KI\Il.C\1’AIW-3A\I~cbNaly 8. 1994 2:26pm 
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TABLE B.4-3b 

SOUTH FIELD 
CURRENT LAND USE 

SUMMARY OF COC NONCARCINOGENIC RISK CONTRIBUTIONSa 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Parameter 
Soil: 

% Total 
Medium % Total Receptor 

Trespassing Youth Risk Risk 
b - - 

Sediment: - 

Surface Water: 
U-Total 

Home Grown Produce (Dust Affected): 

- 
2.1E-01 

N/Aa 

100 .oo % 

Beef/Milk (Dust Affected): 

59.51 % 

NIA 

aOff-Property Resident Farmer and Child receptors do not have any COCs associated with them, therefore, were not included in this table. 

bNo hazard greater than the threshold level of 0.2. 

&SUA signities that exposure of the receptor to the indicated medium is not applicable. 
W 
w 
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SOUTH FIELD 
FUTURE LAND USE 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

SUMMARY OF COC CARCINOGENIC RISK CONTRIBUTION@ 

W 
L 
60 

a 
+ 
5 1  

Medium/ 
Parameter 
Soil: ’ 

Cesium- 137 
Neptunium-237 
Radium-226 
Radium-228 
Thorium-228 
Thorium-230 
Thorium-232 
Uranium-234 
Uranium-235/236 
Uranium-238 

Arsenic 
Beryllium 
Chromium 
Benzo(a)-anthracene 
Benzo(a)pyrene 
Benzo(b)-fluoranthene 
Benzo(k)-fluoranthene 
Dibenzo(a ,h)-anthracene 
Indeno(l.2.3-cd)pyrene 
Aroclor- 1254 
Aroclor-1260 
Dieldrin 
i 

% Total % Total 
Expanded Medium Receptor 
Trespasser Risk Risk 

C 

4.48-06 
1 .OE-05 

4.28-05 

1.9E-06 

2.9 E-06 
1.7E-06 

- .  
6.46% 2.01% 
4.81% 4.62% 

61.72% 19.23% 

2.76% 0.86% 

4.19% 1.31% 
2.45% 0.76% 

Iff-Property % Total % Total 
tesident Medium Recepto 
hrmer Risk Risk 

Off-Property % Total % Total 
Resident Medium Receptor 
Child Risk Risk 

Great % Total % Total 
Miami Medium Receptor 
River User Risk Risk 

See footnotes at end of table 



Medium/ 
Parameter 
Soil: 
Cesium-137 
Sediment: 
Radium-228 
Thorium-228 

Aroclor 1254 
Arsenic 
Benzo(a)pyrene 
Beryllium 

Groundwater: 
Uranium-234 
Uranium-2351236 
Uranium-238 

Surface Water: 
Technetium-99 
benzo(a)anthracene 
benzo(a)pyrene 
benzo@)fluoranthene 
dibenzo(a)anthrecene 
ideno pyrene 
Aroclor 1254 
Aroclor 1260 
dieldrin 

%Total % Total 
Expanded Medium Receptor 
Trespasser ' Risk Risk 

C 

1.5E-06 0.98% 0.67% 
3.28-06 2.09% 1.43% 

3.38-06 2.16% 1.48% 

1.4E-04 4.55% 64.85% 

NIA 
NIA 
NIA 

See footnotes at end of table 
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TABLE B.4-4a 
(Continued) 

3ff-Property 5% Total % Total 
iesident Medium Recepto 
2armer Risk Risk 

VIAd 
VIA 

VIA 

VIA 

1.9E-05 33.45% 23.27% 
I .OE-06 1.78% 1.24% 
5.6E-05 64.64% 44.97% 

\I1 A 

Iff-Property % Total % Total 
7esident Medium Receptor 
Zhild Risk Risk 

VIA 
V I  A 

VIA 

VIA 

1.6E-06 64.64% 13.47% 

V I  A 

Great % Total % Total 
Miami Medium Receptor 
River User Risk - Risk 

6.OE-06 14.97% 5.42% 
1.3E-05 32.75% 11.85% 

l.lE-06 2.68% , 0.97% 

1.2E-06 2.89% 1.04% 
1.6E-05 39.38% 14.25% 

1 SE-06 
4.4E-06 
4.OE-05 
2.4E-06 
9.OE-06 
2.8E-06 
1.7E-06 
1.6E-06 
6.4E-06 

2.16% 
6.27% 
56.80% 
3.34% 
12.84% 
3.93% 
2.46% 
2.32% 
9.12% 

1.38% 
4.00% 
36.25% 
2.13% 
8.2092 
2.51 % 
1.57% 
1.48% 
5.82% 



TABLE B.4-4a 
(Continued) 

% Total % Total 
Expanded Medium Receptor 
Trespasser Risk Risk 

Medium1 
Parameter 

Off-Property % Total % Total Off-Property % Total % Total Great %Total %Total 
Resident Medium Receptor Resident Medium Receptor Miami Medium Receptor 
Fanner Risk Risk Child Risk Risk River User Risk Risk 

Soil: 
Cesium-137 
Home Grown Produce 
(Dust Affected): 
Benzo(a)pyrene 

C 

NlA 

NIA 
NIA 
N/A 

NIA 
NIA 
NIA 
NIA 
N/A 

NIA 
NIA 

Home Grown Produce 
(Groundwater Affected): 
Uranium-234 
Uranium-235 
Uranium-238 

BeeflMilk (Dust 
Affected): 
Benzo(a)pyrene 
Benzo@)-fluoranthene 
Benzo(k)-fluoranthene 
Dibenzo(a ,h)-anthracene 
Indeno( 1,2 ,fcd)pyrene 

2.8E-06 33,42% 3.49% - 

5.48-06 64.58% 6.73% - 

1.3E-06 9.67% 1.67% - 

l.lE-05 81.05% 13.99% 6.5E-06 81.21% 56.17% 

Beef/Milk 
(Groundwater Affected): 
Uranium-234 
Uranium-238 

See footnotes at end of table 



A- - Medium/ On-Property % Total % Total 
Parameter Resident Medium Receptor 

Farmer (RME) Risk Risk 

c 
b-. 

1.76% 
0.19% 
1.51% 
19.91 % 
44.17% 
0.74% 
0.21 % 
0.42% 
0.20% 
1.49% 

1.39% 
13.97% 
0.56%. 
0.64% 
7.24% 
0.59% 
0.29% 

Soil: 
Cesium-137 
Neptunium-237 
Radium-226 
Radium-228 

Thorium-230 
Thorium-232 
Uranium-234 
Uranium-2351236 
Uranium-238 

Arsenic 
Beryllium 
Chromium 
Benzo(a)-anthracene 
Benzo(a)pyrene 
Benzo@)-fluoranthene 
Benzo(k)-fluoranthene 

Thorium-228 

' 

1.10% 
0.12% 
0.94% 
12.46% 
2764% 
0.46% 
0.13% 
0.26% 
0.12% 
0.93% 

0.87% 
8.74% 
0.35% 
0.40% 
4.53% 
0.37% 
0.18% 
1.02% 
0.79% 
0.62% 
0.36% 
0.12% 

4.1 E-05 
4.6E-06 
3. 5E-05 
4.7E-04 
1 .OE-03 
1.7E-05 
4.9E-06 
1 .OE-05 
4.6E-06 
3.5E-05 

3.3E-05 
3.3E-04 
1.3E-05 
1.5E-05 
1.7E-04 
1.4E-05 
6.9E-06 

Dibenzo(a ,h)-anthracene 
Indeno(l.2,3-cd)pyrene 
Aroclor-1254 
Aroclor-1260 
Dieldrin 

See footnotes at end of table 
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3.88-05 1.62% 
3 .OE-05 1.27 % 
213E-05 0.99% 
1.4E-05 0.58% 
4.5E-06 0.19% 

TABLE B.4-4a 
(Continued) 

a .  
k 
a 

3n-Property % Total % Total 
Resident Medium Receptor 
Farmer (CT) Risk Risk 

Sediment: 
Radium-228 NIA 
Thorium-228 NIA 

1.OE-06 1.88% 

!.9E-06 1.36% 
21.21 % 

I .OE-04 46.95 % 
1.3E-06 0.61 % 

1.5E-05 

!.9E-06 1.37% 

!.3E-06 1.07 % 
!.9E-05 13.55% 

I .OE-06 0.49% 
I .2E-05 5.51 % 

!.6E-06 1.24% 
! .OE-06 0.96% 
!.OE-06 0.95% 
1.2E-06 . 0.55% 

1.29% 

0.93% 
14.55% 
32.21 % 
0.42% 

0.94% 

0.73% 
9.30% 

0.33% 
3.78% 

0.85% 
0.66% 
0.65% 
0.38% 

NIA 
NIA 

On-Property % Total % Total 
Resident Medium Receptor 
Child Risk Risk 

3.1E-06 

2.88-06 
3.5E-05 
7.7E-05 

1.5E-06 

1.4E-05 
4.98-05 
l.lE-06 
6.6E-06 
7.5E-05 
6.1E-06 
3.OE-06 
1.7E-05 
1.3E-05 
3.8E-06 
2.2E-06 

0.99% 

0.88% 
11.23% 
24.66% 

0.48% 

4.50% 
15.58% 
0.36% 
2.12% 
24.01 % 
,1.95% 
0.97% 
5.39% 
4.20% 
1.20% 
0.70% 

0.69% 

0.62% 
7.86% 
17.24% 

0.34% 

3.15% 
10.90% 
0.25% 
1.48 % 
16.80% 
1.37% 
0.68 % 
3.77% 
2.94% 
0.84% 
0.49% 

NIA 
NIA 

, .. 



TABLE B.4-4a 
(Continued) , 

Medium/ 
Parameter 

Arsenic 
Beryllium 
Groundwater: 
Uranium-234 
Uranium-2351236 
U ranium-23 8 

Home Grown Produce (Dust 
Affected): 
Benzo(a)pyrene 

On-Property % Total % Total 
Resident Medium Receptor 
Farmer (RME) Risk Risk 
NIA 
NIA 

3.78-04 33.52% 9.76% 
2.OE-05 1.79% 0.52% 
7.1 E-04 64.66% 18.83% 

4.28-06 49.05% 0.11% 

Home Grown Produce 
(Groundwater Affected): 
Uranium-234 
u ranium-23 5 
Uranium-238 

BeeflMilk (Dust Affected): 
Benzo(a)pyrene 
Beno@)-fluoranthene 
Beno@)-fluoranthene 
Dibenzo(a,h)-anthracene 
Indeno(l,2,3-cd)pyrene 

BeeflMilk 
(Groundwater Affected): 
Uranium-234 
Uranium-238 

On-Property % Total % Total 
Resident Medium Receptor 
Farmer (CT) Risk Risk 

5.58-05 33.51% 1.46% 
2.9E-06 1.70% 0.08% 
1.1 E-04 64.65% 2.82% 

1.2E-05 9.67% 0.31% 
3.7E-06 3.06% 0.10% 
3.7E-06 3.10% 0.10% 
2.68-06 2.14% 0.07% 
9.88-05 81.04% 2.60% 

6.48-06 33.45% 0.17% 
1.2E-05 64.52% 0.33% 

NIA 
NIA 

2.68-05 * 33.52% 8.42% 
1.4E-06 1.79% 0.45% 
5.OE-05 64.66% 16.23% 

3.6E-06 33.51 % 1.15% 

6.9E-06 64.65% 2.22% 

5.9E-06 81.04% 1.89% 

In-Property % Total % Total 
iesident Medium Receptor 
Zhild Risk Risk 
VIA 
VIA 

I .6E-05 33.52% 3.51 % 

3.OE-05 64.66% 6.78% 

51.98% 0.33% I .5E-06 

t.1E-06 33.51 % 0.91 % 

7.9E-06 64.65% 1.76% 

5.7E-06 9.69% 1.50% 
2.1E-06 3.07 0.47% 
2.2E-06 3.11% 0.48% 
I .  5E-06 2.14% 0.33% 

12.54% 81.20% 5.6E-05 

1.2E-06 33.45 % 0.26% 
2.3E-06 64.54% 0.50% 

aHomebuilder, Great Miami River User (Adult), and Great Miami River User (Youth) receptors did not have any COCs associated with them, therefore, were not included within 
this table. 
bSurface water pathway did not have any COCs associated with carcinogenic risk, therefore, were not inlcuded in this table. 
‘No risk greater then the threshold level of 1 x 
k / A  signifies that exposure of the receptor to the indicated medium is not applicable. 

. .  
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TABLE B.4-4b 

Medium/ 
Parameter 

Soil: 
Arsenic 
Uranium-Total 

Groundwater: 
Uranium-Total 

Home Grown 
Produce 
(Groundwater 
Affected): 
Uranium-Total 

Beefmilk 
(Groundwater 
Affected): 
Uranium-Total 

SOUTH FIELD 
FUTURE LAND USE 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

SUMMARY OF COC NONCARCINOGENIC HAZARD CONTRIBUTIONS~~~ 

Off- %Total %Total 
Property Medium Receptor 
Resident Risk Risk 
Farmer 

Off- % Total % Total 
Property Medium Receptor 
Resident Risk Risk 
Child 

C 

On- %Total % Total 
Property Medium Receptor 
Resident Risk Risk 
Farmer 
W E )  

I- 
~ ~~ ~ 

2.OE+00 100.00% 74.90% 1.9E+01 99.65% 85.89% 1 
5.2E-01 100.00% 19.49% 2.5E+00 99.80% 11.23% I 

- 12.9E-01 99.14% 1.31% 

On- % Total % Total 
Propedy Medium Receptor 
Resident Risk Risk 
Farmer 
(CT) 

l.lE+Ol 99.66% 87.17% 

1.3E+00 99.80% 10.10% 

On- % Total % Total 
Property Medium Receptor 
Resident Risk Risk 
Child 

3.IE-01 40.47% 0.55% 

3 . 8 ~ - 0 i  4n.89% 0.66% 

4.3E+01 99.65% 75.41% 

I.OE+OI 99.80% 17.82% 

2.9E+00 99.46% 5.07% 

‘Exp@ed Trespasser receptor does not have any COCs associated with them, therefore, was not included in this table. 

h 3  bSe@ent surface water, homegrown produce (dust affected), and beef and milk (dust affected) pathways do not have any COCs associated with 
the risk, therefore, were not included in this table. 

‘No hazard greater than the threshold level of 0.2. 



TABLE B.4-5 

INACTIVE FLYASH PILE 
CURRENT LAND USE 

SUMMARY OF COC CARCINOGENIC RISK CONTRIBUTIONSa 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

% Total % Total 
Medium Receptor 

rrespassing Youth Risk Risk 

I .  9E-06 5.91 % 5.60% 
4.3E-06 13.79% 13.06% 

2.3E~05 74.72% 70.73 % 

N/AC 

N /A 

% Total % Total 
Medium Receptor 

3roundskeeper Risk Risk 

5.OE-06 10.02% 10.02% 
1.2E-05 23.36% 23.36% 

3.OE-06 6.07 % 6.07 76 
2.8E-05 55.74% 55.74% 

Medium/ 
Parameter 
Soil: 
Radium-228 
Thorium-228 

Arsenic 
Beryllium 

Sediment: 

Surface Water: 

Home Grown Produce (Dust 
Affected): 

BeefIMilk (Dust Affected): 
,. -..- 

-, 

Wff-Propedy Resident Fanner Child and User of Milk and Meat receptors do not have any COCs associated with them, therefore, were not included in this table. 
bNo risk is greater than the threshold level of  I x IO6. 
'NlA signifies that exposure of the receptor to the indicated medium is not applicable. 



TABLE B.4-6a 

INACTIVE FLYASH PILE 
FUTURE LAND USE 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

SUMMARY OF COC CARCINOGENIC RISK CONTRIBUTIONS~~~ 

Medium/ 
Parameter 
Soil: 
Cesium- I37 
Neptunium-237 
Radium-226 
Radium-228 I 

Thorium-228 
Uranium-2351236 
Uranium-238 

Arsenic 
Beryllium 
Dibenzo(a,h>anthracene 
Sediment: 
Radium-228 
Thorium-228 
Groundwater: 
Uranium-234 
Uranium-2351236 
Uranium-238 
Home Grown Produce (Groundwater Affected): 
Uranium-234 
Uranium-235 
Uranium-238 
Beefhiilk 
:Groundwater Affected): 
Uranium-234 
Uranium-238 

See footnotes at end of table 

IX3\CRU?RI\ll ,CVrAHB4-6A\Febmq 8. 1994 2:33pm 

% Total % Total 
txpanded Medium Receptor 
‘respasser Risk Risk 

C 

2.6E-06 2.52% 2.46% 
6.OE-06 5.24% 5.13% 

2.OE-06 1.93% 1.89% 
1 .OE-04 89.55% 87.68% 

- 
N I A ~  
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 

Iff-Property 5% Total 5% Total 
lesident Medium Receptor 
:anner Risk Risk 

N I A ~  
NIA 

1.9E-05 
1 .OE-06 
3.6E-05 

2.8E-06 33.49% 4.29% 

5.48-06 64.11 % 8.28% 

heat $6 Total % Total 
&ami Medium Receptor 
tiver User Risk Risk 

3.4E-06 17.35% 17.09% 
8.OE-06 40.43% 39.83% 
6.5E-06 32.75% 32.75% 



7 Parameter 
Off-Property % Total % Total 
Resident Medium Receptor 
Child Risk Risk 

Soil: 
Cesium-I37 
Neptunium-237 
Radium-226 
Radium-228 
Thorium-228 
Uranium-2351236 
Uranium-238 
Arsenic 
Beryllium 
Dibenzo(a, h)-anthracene 

On-Property % Total % Total 
Resident Farmer Medium Receptor 
( W E )  Risk Risk 

Sediment: 
Radium-228 
Thorium-228 

I 

NIA 
NIA 

1.6E-06 64.64% 48.34% 

Groundwater: 
Uranium-234 
Uranium-2351236 
Uranium-238 

Home Grown Produce 
(Groundwater Affected): 
Uranium-234 
Uranium-235 
Uranium-238 
BeefIMilk 
(Groundwater Affected): 
Uranium-234 
Uranium-238 

3.8E-OS 1.96% 1.18% 
1.5E-05 0.77% 0.46% 
2.OE-06 0.10% 0.06% 
2.7E-04 13.80% 8.35% 
6.3E-04 32.12% 19.45% 
4.28-06 0.22% 0.13% 
1. SE-05 0.75% 0.45% 
I .  5E-04 7.55% 4.57% 
7.9E-04 40.42% 24.47% 
4.4E-OS 2.24% 1.35% 

NIA 
NIA 

3.7E-04 33.52% 11.33% 
2.0E-05 1.79% 0.60% 
7.IE-04 64.66% 21.86% 

TABLE B.4-6a 
(Continued) 

5.5E-05 33.52% 1.70% 
2.9E-06 1.79% 0.09% 
I .  IE-04 64.66% 3.27% 

6.4E-06 33.53% 0.20% 
1.2E-05 fA.68% 0.38% 

In-Property % Total % Total 
tesident Medium Receptor 
:armer (CT) Risk Risk 

). 7 E-06 
I .4E-06 

!.6E-05 
5 . l  E-05 

I .4E-06 
I .OE-OS 
S. 9E-05 
).OE-06 

2.09% 
0.81 % 

14.74% 
34.34% 

0.78% 
5.82% 
39.32% 
1.71 % 

1.39% 
0.53% 

9.78% 
22.78% 

0.52 % 
3.86% 
26.08% 
1.13% 

VIA 
VIA 

1.6E-05 33.52% 9.79% 
I .4E-06 1.79% 0.52% 
5.OE-OS 64.66% 18.88% 

3.68-06 33.01% 1.34% 

5.9E-06 63.68% 2.58% 

In-Property % Total % Total 
tesident , Medium Receptor 
3hild Risk Risk 

!.9E-06 
l.lE-06 

!.OE-OS 
1.7E-05 

I. 1 E-06 
5.4E-OS 
I .  I E-04 
!.OE-OS 

1.09% 
0.43% 

7.70% 
17.91 % 

0.42% 
24.31 % 
40.51 R 
7.39% 

0.88% 
0.35% 

6.22% 
14.46% 

0.34% 
19.64% 
32.72% 
5.96% 

NIA 
NIA 

1.6E-OS 33.52% 4.81% 

3.OE-OS 64.66% 9.28% 

4.lE-06 33.01% 1.25% 

7.9E-06 63.68% 2.42% 

1.2E-06 33.51 % 0.36% 
2.3E-06 64.65% 0.69% 

Q 
da ru 

aSurface water, home grown produce (dust affected), and beeflmilk (dust affected) pathways do not have any COCs associated with them, 
therefore, were not included in this table. 
bGreat Miami River User (Adult) and Great Miami River (Youth) receptors did not have any COCs associated with them, therefore, were not 
included in this table. 
‘No risk greater than the threshold level of I x 
dN/A signities that exposure of the receptor to the indicated medium is not applicahle. 



TABLE B.4-6b 

INACTIVE FLYASH PILE 
FUTURE LAND USE 

SUMMARY OF COC NONCARCINOGENIC HAZARD CONTRIBUTIONSa 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

3ff-Property % Total % Total 
Resident Medium Receptor 
Zhild Risk Risk 

II I I On-Property 
Resident % Total % Total 
Farmer Medium Receptor 
(RME) Risk Risk 

2.8E-01 51.80% 1.24% 

Medium/ ll Parameter 

!.OE+OO 100.00% 59.90% 

NIA 

% Total % Total 
Expanded Medium Receptor 
TresDasser Risk Risk 

1.9E+01 99.65% 84.87% 

NIA 

Off-Property % Total % Total 
Resident Medium Receptor 
Farmer Risk Risk 

Surface Water: 2.2E-01 98.99% 53.41% NA 

(Dust Affected): ll 
11 Home Grown Produce I NIA 

Home Grown Produce NIA 

NA 

NA 

See footnotes at end of table 

I:la\CRUZKI\TI.C\TAB~dB\February 8, 1991 2:34pm 

3.8E-01 42.69% 11.31% 
5.2E-01 57.94% 15.59% 2.5E+00 99.69% 11.09% 

(Groundwater Affected): 
Molybdenum 
Uranium-Total 

BeeflMilk 
(Groundwater Affected): 
Molybdenum 
Uranium-Total 

NIA NIA 

2.9E-01 66.39% 8.76% 
2.9E-01 98.77% 1.29% 



TABLE B.4-6b 
(Continued) 

On-Propert y % Total % Total 
Resident Farmer Medium Receptor 

Risk Risk 

W 
P 
c. 
OQ 

On-Property % Total % Total 
Medium Receptor Resident 

Child Risk Risk 
Mediuml ll Parameter 

Soil: , 

Arsenic 

Groundwater: 
Uranium-Total 

Surface Water: 

Home Grown Produce (Groundwater Affected): 
Uranium-Total 

BeeflMilk 
(Groundwater Affected): 
Uranium-Total 

1.4E+00 86.80% 2.44% 

l.lE+Ol 99.66% 87.08% 4.3E+01 99.65% 74.28% 

NIA NIA 

1.3E+00 99.65% 10.09% I.OE+Ol 99.65 % 17.55% 

99.19% 4.99% 2.9E +00 

%Surface water, sediment, home grown produce (dust affected), and beef/milk (dust affected) pathways do not have any COCs associated with 
them, therefore, were not included in this table. 

bNo hazard greater than the threshold level of 0.2. 

CN/A signities that exposure of the receptor to the indicated medium is not applicable. 
CJ 
w 
n3 



a 

Sediment: 
Thorium-228 

Surface Water: 

1 e e 

1.2E-06 . 47.30% 7.43% 

TABLE B.4-7a 

SOLID WASTE LANDFILL 
CURRENT LAND USE 

SUMMARY OF COC CARCINOGENIC RISK CONTRIBUTIONSa 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Home Grown Produce (Dust Affected): 

Beef/Milk (Dust Affected): 

Medium1 
Parameter 

N/AC 

NIA 

Soil: 
Radium-228 

Urani um-2 3 8 
Thorium-228 

Beryllium 

% Total % Total 
Trespassing Medium Receptor 
Youth Risk Risk 

1.4E-06 10.53 % 8.87% 
2.6E-06 19.65% 16.56% 
-b 

7.2E-06 4.50% 45.92% 

Groundskeener Risk Risk 

3.8E-06 15.51 % 15.51 % 
28.91 % 7.OE-06 28.91 % 

2.5E-06 10.44% 10.44% 

8.4E-06 34.76% 34.76% 

aOff-Property Resident Farmer and Child, and User of Milk and Meat receptors do  not have any COCs associated with them, therefore, were 
not included in this table. 

bNo risk greater than the threshold level of 1 x l o 6 .  

'NlA signifies that exposure of the receptor to the indicated medium is not applicable. 

;a u o  
t 
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I TABLE B.4-7b 

I 
SOLID WASTE LANDFILL 

CURRENT LAND USE 
SUMMARY OF COC NONCARCINOGENIC RISK CONTRIBUTIONSa 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

I 

Medium/ 
 parameter 
Soil: 
Uranium-Total 
Sediment: 

Surface Water: ' 
tL Home Grown Produce (Dust Affected): 
0 

BeeflMilk (Dust Affected): 

% Total 
Trespassing Medium Receptor 

Youth Risk Risk 

2.2E-01 68.07% 54.66% 

% Total 

b - 

- - 

N / A ~  

N/A 

I aOff-Property Resident Farmer and Child, and User of Milk and Meat receptors do not have any COCs associated with them, therefore, were 
not included in this table. I 8 '  
bNo hazard greater than the threshold level of 0.2. 

CN/A signities that exposure of the receptor to the indicated medium is not applicable. 

I M  
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Mediuml 
Parameter 

Soil: 
Cesium-I37 
Neptunium-237 
Plutonium-238 
Radium-226 
Radium-228 
Thorium-228 
Thorium-230 
Uranium-234 
Uranium-2351236 
Uranium-238 
Arsenic , 

Beryllium 
Benzo(a)pyrene 
Benzo(b)-fluoranthene 
Chromium 
Di benzo(a , h)-anthracene 
Indeno(l,2,3-cd)pyrene 

Sediment: 
Radium-288 
Thorium-228 
Arsenic 

Perched Groundwater: 
Technetium-99 
Carbazole 

TA E B.4-8a 
SOLID WASTE LANDFILL FUTURE LAND USE 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

SUMMARY OF COC CARCINOGENIC RISK CONTRIBUTIONS~~~ 

% Total % Total 
Expanded Medium Receptor 
l'respasser Risk Risk 

1.9E-06 4.65% 4.37% 
3.6E-06 8.79% 8.26% 

2.4E-06 5.82% 5.47% 

3.1E-05 75.98% 71.41% 

NIA 
NIA 

See footnotes at end of table 

T;ER\(~RlI?KI\11.C\TAUB4-XA\Fehru3ry 8,  1994 2: 34pm 

On-Property % Total % Total 
Resident Medium Receptor 
Farmer (RME) Risk Risk 

2.1E-05 
2.38-05 
I .  1E-06 
1 .5E-06 
2.0E-04 
3.8E-04 
2.4E-6 
I .  5E-OS 
2.9E-05 
1.7E-04 
3.OE-05 
2.4E-04 
6.1E-06 
1.6E-06 
3.78-06 
4.0E-06 
2.4E-06 

1.88% 1.85% 
2.00% 1.97% 
0.09% 0.09% 
0.13% 0.13% 
17.87% 17.59% 
33.42% 32.91 % 
0.21 % 0.20% 
1.28% 1.26% 
2.57% 2.53% 
14.70% 14.47% 
2.67% 2.63% 
21.43% 21.11% 
0.54% 0.53% 
0.14% 0.14% 
0.33% 0.32% 
0.35% 0.35% 
0.21 % 0.21 I 

NIAd 
NIA 
NIA 

NIA 
NIA 

On-Property % Total %Total 
Resident Farmer Medium Receptor 
(CT) Risk Risk 

2.OE-06 
2. IE-06 
C 

1.9E-OS 
3.6E-05 

I .  I E-06 
2.8E-06 
1 3E-05 
2.OE-06 
4.7E-06 

2.35% 
2.46% 

22.32% 
41.72% 

I .22% 
3.19% 
17.04% 
2.33% 
5.34 % 

2.32% 
2.42% 

22.04% 
41.21% 

1.21% 
3.15% 
16.83% 
2.30 % 
5.28% 

NIA 
NIA 
NIA 

NIA 
NIA 

~~ 

Great % Total % Total 
Miami Medium Recepior 
River User Risk Risk 

2.6E-06 
4.8E-06 

1.5E-06 

25.30% 
47.13% 

15.05% 

25.17% 
46.88% 

14.97% 



TABLE B.4-8a 
(Continued) 

%,Total % Total On-Propeny % Total % Total On-Propeny % Total % Total 
Medium Receptor Resident Farmer Medium Receptor Medium/ Expanded Medium Receptor Resident 

Parameter Trespasser Risk Risk Farmer (RME) Risk Risk (CT) Risk Risk 
Home Grown Produce (Dust 
Affected): 
Arsenic NIA 7.28-06 84.78% 0.62% 

Beefmilk (Dust Affected): 
Indeno(l,2,3-cd)pyrene NIA 7.3E-06 80.95% 0.63% 

% Total 5% Total Great 
Miami Medium Receptor 
River User Risk Risk 

I 
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TABLE B.4-Sa 
(Continued) 

Medium/ 
Parameter 

Soil: 
Cesium-I 37 
Neptunium-237 
Plutonium-238 
Radium-226 
Radium-228 
Thorium-228 
Thorium-230 
Uranium-234 
Uranium-2351236 
Uranium-238 
Arsenic 
Beryllium 
Benzo(a)pyrene 
Benzo(b)-fluoranthene 
Chromium 
Dibenzo(a, h)-anthracenl 
Indeno(l,2,3-cd)pyrene 

Sediment: 
Radium-288 
Thorium-228 
Arsenic 
Perched Groundwater: 
Technetium-99 
Carbazole 

Home Grown Produce 
(Dust Affected): 
Arsenic 

Dn-Properly % Total % Total 
Resident Medium Receptor 
Child Risk Risk 

1.6E-06 
1.7E-06 

I .5E-05 
2.8E-05 

2.2806 
1 .OE-O5 
I .3E-05 
3.68-05 
2.7E-06 

I .8E-06 
l.lE-06 

% Total % Total Perched % Total % Total Perched %Total % Total 
Medium Receptor Groundwater Medium Receptor Groundwater Medium Receptor 

Home-builder Risk Risk user Risk Risk . Child Risk Risk . 

1.38% 1.29% 
1.47% 1.37% 

13.08% 12.25% 
24.38% 22.83% 

1.85% 1.13% 
8.85% 8.29% 
11.12% 10.41% 
31.01% 29.04% 
2.33% 2.18% 

1.52% 1.43% 
0.90% 0.84% 

NIA 
NIA 
NIA 

NIA 
NIA 

2.5E-06 88.92% 2.01 % 

NIA NIA NIA 
NIA NIA NIA 
NIA NIA NIA 

NIA 1.8E-06 0.03% 0.03 % 
NIA 5.3E-03 99.97% 99.97% l.lE-03 99.91 % 100.00% 

NIA NIA NIA 

I _  

21.41% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA . 
NIA 
NIA 
NIA 
NIA 
NIA 



Medium/ Resident Medium Receptor 

BeefMilk (Dust 
Affected): 

% Total % Total Perched % Total % Total 
Medium Receptor Groundwater Medium Receptor 

Home-builder Risk Risk user Risk Risk 

NIA NIA 

TABLE B.4-Sa 
(Continued) 

Perched 9t Total % Total 
Groundwater Medium Receptor 
Child Risk Risk 

NIA 

'Off-Property Resident Farmer and Child receptors did not have any COCs asscociated with them, therefore, were not included in this table. 

bGroundwater, surface water, home grown produce (groundwater affected), beef/milk (groundwater affected) pathways did not have any COCs associated with 
them, therefore, were not included in this table. 

'No risk greater than the threshold level of 1 x lo6 .  

dN/A signifies that exposure of the receptor to the indicated niediuni is not applicable. 
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TABLE B.4-8b 

SOLID WASTE LANDFILL 
FUTURE LAND USE 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

SUMMARY OF COC TOTAL NONCARCINOGENIC HAZARD CONTRIBUTIONS~~~ 

Medium/ 
Parameter 
Soil: 
Arsenic 
Uranium-Total 
4.4-DDE 

%Total  % Total 
Expanded Medium Recepto 
Trespasser Risk Risk 

C 

6.3E-01 96.98% 84.33% 

On- 
Property 
Resident % Total % Total 
Farmer Medium Receptor 
(RME) Risk Risk 

Resident % Total % Total 
Farmer Medium Receptor 
(CT) Risk Risk 

I On- 
Property % Total % Total 42 Total % Total 
Resident Medium Receptor Home- Medium Receptor 
Child Risk Risk Builder Risk Risk 

2.9E-01 8.79% 8.68% 
2.9 88.13% 87.04% 1.4 93.41% 92.86% 

- 
- 

1.9 96.62% 96.62% 
2.6E-01 87.00% 85.77% 

tL 
aOff-Property Resident Farmer and Child receptors do not have any COCs associated with them, therefore, were not included in this table. I 

bSediment, groundwater, surface water, home grown produce (dust affected), home grown produce (groundwater affected), beefimilk (dust affected), and beef/milk (groundwater 
affected) pathways do not have any COCs associated with them, therefore, were not included in this table. 

‘No hazard greater than the threshold level of 0.2. 
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TABLE B.4-9a 

LIME SLUDGE PONDS 
CURRENT LAND USE 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

SUMMARY OF COC CARCINOGENIC RISK CONTRIBUTIONS~~~ 

Medium/ 
Parameter 

Soil: 
Cesium-I37 
Neptunium-237 
Radium-226 
Radium-228 
Thorium-228 
Thorium-230 
Uranium-234 
Uranium-235/236 
Uranium-238 

Arsenic 
Beryllium 
Aroclor- 1254 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenzo(a, h)-anthracene 
Indeno(l,2,3-cd)pyrene 

0 

c3 

Beefmilk (Dust Affected): 
Aroclor-I254 
Benzo(a)pyrene 

% Total 46 Total 
espassing Medium Receptor 
)uth Risk Risk 

1E-06 4.83% 
7E-06 16.56% 

6E-OS 55.75% 
4E-06 15.66% 

4.83% 
16.56% 

55.75% 
15.66% 

I 

Iff-Property 46 Total % Total 
Lesident Medium Receptor 
:armer Risk Risk 

. -  

4& Total 5% Toial 
Medium Receptor 

Sroundskeeper Risk Risk 

l.lE-06 2.29% 

1.7E-06 7.78% 
I. 3E-OS 26.72% 

3.1E-06 6.62% 

I .  9E-05 39.54% 
S.3E-06 11.29% 

2.29% 

7.78% 
26.72% 

6.62% 

39.54% 
11.29% 

See footnotes at end of table 
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TABLE B.4-9- 
(Continued) 

Medium/ 
Parameter 

Soil: 
Cesium-1 37 
Neptunium-237 
Radium-226 
Radium-228 
Thorium-228 
Thorium-230 
Uranium-234 
Uranium-2351236 
Uranium-238 

Arsenic 
Beryllium 
Aroclor- 1254 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzg(b)fluoranthene 
Dibenzo(a,h)-anthracene 
Indeno(l,2,3cd)pyrene 

Home Grown Produce (Dust Affected): 

Beefmilk (Dust Amected): 
Aroclor- 1254 
Benzo(a)pyrene 

Off-Property % Total % Total User of Milk % Total % Total 
Resident Medium Receptor and Meat Medium Receptor 
Child Risk Risk Risk Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

. -  

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 

- NIA 

1.8E-06 31.97.96 31.97% 
1.6E-06 29.58% 29.58% 

*Off-Property Resident Farmer and Off-Property Resident Child receptors did not have any COCs associated with them, therefore, are not included in this table. 
bGroundwater, surface water, homegrown produce (dust and groundwater affected), beeflmilk (groundwater affected) pathways did not have any COCs associated with them, therefore, were 1101 included 
in this table. 
'No risk greater than the threshold level of I 
*NlA signifies that exposure of the receptor to the indicated medium is not applicable. 

I O 6 .  
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Medium/ 
Parameter 

E B.4-9b 

% Total % Total 
Trespassing Medium Receptor 

Youth Risk Risk 

LIME SLUDGE PONDS 
CURRENT LAND USE 

SUMMARY OF COC NONCARCINOGENIC RISK CONTRIBUTIONSa 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Sediment: 

Surface Water: 

b - 

- 

I Soil: 

Home Grown Produce 
(Dust Affected) : 

2.OE-1 

N/AC 

94.73% 94.73% 

BeefIM il k 
(Dust Affected): 

N/A 

aOff-Property Resident Farmer and Child, and User of Milk and Meat receptors do not have any COCs associated with them, therefore, were 
not included in this table. 

bNo hazard greater than the threshold level of 0.2. 

'N/A signifies that exposure of the receptor'for the indicated medium is not applicable. 
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Medium/ , 
Parameter 

Soil: 
Cesium-I37 
Neptunium-237 
Radium-226 
Radium-228 
Thorium-228 
Thorium-230 
Uranium-234 
Uranium-235/236 
Uranium-238 

Arsenic 
Beryllium 
Aroclor-1254 
Benzo(a)-anthracene 
Benzo(a)pyrene 
Benzo(b)-fluoranthene 
Dibenzo(a,h)-anthracene 
Indeno(l,2,3-cd)pyrene 
Home Grown Produce (Dust Affected): 

Beef/Milk (Dust Affected): 
Aroclor- 1254 
Benzo(a)pyrene 

Arsenic 

TABLE B.4-10a 

LIME SLUDGE PONDS 
FUTURE LAND USE 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

SUMMARY OF COC TOTAL CARCINOGENIC RISK CONTRIBUTIONS~~~ 

% Total % Total 
Expanded Medium Receptor 
Trespasser Risk Risk 

C 

r 

1.9E-06 I 1.90% 1.90% 
6.4E-06 6.52 % 6.52% 

I .2E-06 1.23% 1.23% 

6.88-05 69.15% 69.15% 
1.9E-05 19.33% 19.33% 

N ~ A ~  

NIA 
N/A 

See footnote at end of table 
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Off-Ptoperty % Total % Total 
Parameter Medium Receptor 

Risk 

Arsenic 
Beryllium 
Aroclor- I254 
Benzo(a)-anthracene 
Benzo(a)pyrene 
Benzo(b)-fluoranthene 
Dibenzo(a,h)-anthracene 
Indeno(l,2,3-cd)pyrene 

Soil: 
Cesium-137 
Neptunium-237 
Radium-226 
Radium-228 
l’horium-228 
l’horium-230 
Uranium-234 
Uranium-235/236 
Uranium-238 

- 

Home Grown Produce (Dust 
AKected): 
Arsenic 

BeefIMilk (Dust Affected): 
Aroclor-I254 
Benzo(a)pyrene 

TABLE B.4-10a 
(Continued) 

On-Propefly % Total % Total 
Resident Medium Receptor Risk 
Farmer Risk 
(RM E) 

5.8E-0; 

2.0E-06 
1.4E-05 

2.OE-04 
6.8E-04 
4.9E-06 
2.5E-06 
I .8E-05 
1.2E-04 

3.2E-05 
5.3E-04 
1. SE-04 
2.5E-06 
2.OE-05 
2.28-06 
6.4E-06 
3.6E-06 

3.16% 
0.73% 
0.11% 
10.71 % 
36.64% 
0.27% 
0.13% 
0.95% 
6.59% 

3.14% 
0.73% 
0.11% 
10.65% 
36.45% 
0.26% 
0.13% 
0.94% 
6.56% 

1.74% 1.73% 
28.65% 28.51 % 
8.34% 8.30% 
0.132 0.13% 
I .07% 1.07% 
0.12% 0.12% 
0.35% 0.34% 
0.19% 0.19% 

1 .OE-O6 29.36% 0.05% 

I. 8E-06 31.97% 0.09% 
1.6E-06 29.58% 0.09% 

311- % TOM % Total 
Property Medium Receptor 
Resident Risk Risk 
Farmer 
:cT) 

S.6E-06 3.32% 3.31% 
1.3E-06 0.76% 0.76% 

1.9E-05 11.24% 11.20% 
6.5E-05 38.48% 38.35% 

1.7E-06 0.99% 0.99% 
1.1E-05 6.70% 6.68% 

2.2E-06 1.32% 1.32% 
4.68-05 27.39% 27.29% 
1.3E-OS 7.90% 7.87% 

1.4E-06 0.80% 0.80% 

On- %Total %To@l 
Property Medium Receptor 
Resident Risk Risk 
Child 

4.4E-06 2.13 % 

1.OE-06 0.50% 

1.5E-05 7.21% 
5.1E-OS 24.65% 

1.3E-06 0.64% 
9.OE-06 4.35% 

1.4E-05 6.75% 
7.2E-OS 34.66% 
2.3E-05 11.10% 

l.lE-06 0.53% 
8.8E-06 4.27% 

2.88-06 1.38% 
1.6E-06 0.76% 

2.08% 
0.49% 

7.07% 
24.17% 

0.63% 
4.26% 

6.62% 
33.98% 
10.88% 

0.52 % 
4.18% 

1.35% 
0.75% 

I.OE-06 33.17% 0.48% 

Verched Groundwater User and Perched Groundwater Child receptors do not have any COCs and are not included in this table. 
bSediment, groundwater, surface water, perched groundwater, home grown produce (groundwater affected), and beef/milk (groundwater affected) pathways do not have any COCs associated with 
them, therefore, not included in this table. 
‘No risk greater than the threshold level of I x 
dN/A signifies that exposure of the receptor to the indicated medium is not applicable. 
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TABLE B.4-lvb 

LIME SLUDGE PONDS 
FUTURE LAND USE 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

SUMMARY OF COC TOTAL NONCARCINOGENIC HAZARD CONTRIBUTIONS~~~ 

Mediuml 
Parameter 
Soil: 
Arsenic 
Uranium-Total 

Expanded % Total % Total On-Property , % Total % Total 
Trespasser Medium Risk Receptor Risk Resident Child Medium Risk Receptor Risk 

3.1E-01 23.79% 22.95% 
6.OE-01 95.23% 95.23% 9.1E-01 70.92% 68.41 % 

aOff-Property and On-Property Resident Farmer and Off-Property Resident Child receptors do not have any COCs associated with them, therefore, were not included in this 
table. 

bSediment, groundwater, surface water, home grown produce (dust affected), and beeflmilk (dust and groundwater affected) pathways and groundwater do not have any COCs 
associated with them, therefore, were not included in this table. r 

lL 
c. 
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These tables indicate that the naturally occurring isotopes of uranium, radium, and thorium were 

detected in soil (and sediment) and associated with risks exceeding the 1 .O x l o 6  level across all 

subunits. Moreover, as indicated in Section B.3.0, the risk due to estimated ambient emissions of 

radon-222 at each of the subunits generally falls within, or very close to, the background range. 

These tables also indicate that the naturally occurring metals (arsenic and beryllium) were consistently 

associated with risks exceeding the 1.0 x l o 6  level across subunits. These COCs, however, also 

appear to be present at naturally occurring levels. As indicated in Section B.4.2, the risks calculated 

for these subunits, assuming that background levels of arsenic and beryllium existed at each subunit, 

are equivalent, or very close, to the subunit-specific risks. 

For the Active Flyash Pile, South Field, and Inactive Flyash Pile, the COCs of greatest concern are 

uranium-234, uranium-235/236, and uranium-238 which were estimated to migrate into the Great 

Miami Aquifer and off site at levels that would present total risks exceeding the 1.0 x l o 6  level. 

B.4.2 RISKS FROM NATURAL.BACKGROUND 

All subunit-specific risks in the risk assessment are calculated without subtracting the contribution 

from natural background. In some areas in Operable Unit 2, the concentrations of CPCs are only 

slightly above naturally occurring background levels. Therefore, it is informative to calculate the 

risks from background contributions to provide a point of comparison for the subunit-specific risks. 

Risks and HIS are calculated replacing background concentrati0,ns for Operable Unit 2 CPCs existing 

at each subunit. The same exposure pathways quantitatively evaluated for the RME on-property 

resident farmer are evaluated. Exposure point concentrations dependent on the results of air and 

groundwater modeling were derived assuming background soil concentrations for the source terms in 

both groundwater and air modeling. Other exposure parameter values used for calculating 

background intakes are also the same as those used for evaluating subunit-specific risks to the RME 

on-property resident farmer. 

Tables B.4-1 l(a), B.4-1 l(b), B.4-1 l(c), and B.4-1 l(d) (Attachment 1II)'present the background risks 

. and HIS for the Active Flyash Pile future on-property RME farmer due to background levels of CPCs 

in surface flyash material, groundwater, homegrown produce, and beef and milk, respectively. 

FER\CRUQ~~C\APP-B\SECW\Fcb~ry ., , , t . a \  8 .  1994 2: 17pm B-4-32 

2 

3 

4 

5 

6 

7 

X 

9 

LO 

11 

I? 

13 

14 

15 

r 
18 

19 

20 

21 

?? 

23 

24 

25 

26 

27 

28 

29 

3 0 '  

31 

a 
* .  



FEMP-OU02-4 DRAFT 
February 18. 1994 

0 . Tables B.4-12(a) and B.4-12(b) compare the total Active Flyash Pile specific carcinogenic risk and 

noncarcinogenic HIS for the hture on-property RME farmer to the risks and hazards that can be 

attributed to naturally occurring levels of CPCs. 

Table B.4-12(a) illustrates that the total risk to this receptor assuming background concentrations of 

CPCs would be 4.3 x 10". This can be viewed as a "floor" against which to compare the Active 

Flyash Pile specific calculated risk of 1.9 x lo3.  Review of Table B.4-12(a) also indicates that the 

compounds contributing to above background risks for the Active Flyash Pile are neptunium-237 

(which was not detected in background soils) in soil, arsenic in soil, and uranium-234 and 

uranium-238 in groundwater. 

Tables B.4-12(b) illustrates that the total HI hazard to this receptor assuming background 

concentrations of CPCs would be 0.12. This can be viewed as a "floor" against which to compare 

the Active Flyash Pile specific calculated HI of 1.3. Review of Table B.4-12(b) also indicates that 

the compound contributing the most to above background hazard for the Active Flyash Pile is arsenic 

\ 

in soil. e 
Tables B.4-13(a) B.4-13(b), B.4-13(c), and B.4-13(d) (Attachment 111) present the background risks 

and HIS for the South Field future on-property RME farmer due to background levels of CPCs in 

surface soil, groundwater, homegrown produce, and beef and milk, respectively. Tables B.4- 14(a) 

and B.4-14(b) compare the total South Field specific carcinogenic hazards and noncarcinogenic risks 

to the risks and hazards that can be attributed to naturally occurring levels of COCs. 

Table B.4-14(a) illustrates that the total risk to this receptor assuming background concentrations of 

CPCs on the South Field would be 7.0 x 10". This can be viewed as a "floor" against which to 

compare the South Field specific risk of 3.8 x 

compounds contributing to abpve background risks for the South Field are the radionuclides 

thorium-228, uranium-234, uranium-235/236, and uranium-238 in soil; the PAHs and Aroclors in 

soil; and uranium-234, uranium-235/236, and uranium-238 in groundwater. It is of interest to note 

that the risk due to the presence of arsenic and beryllium in soil is within the background range. 

Table B.4-14(b) illustrates that the total hazard to this receptor assuming background concentrations of 

CPCs on the South Field would be 0.09. The South Field specific HI of 22 (3fJqyystly to the 

Review of Table B.4-14(a) also indicates that the 

,. 
=t 9:- S? 
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7.2E-07 0.04% 0.04% O.OE+OO 0.00% 0.00% 
3.58-07 0.0296 0.02% O.OE+OO 0.00% 0.00% 
4.7E-06 0.27% 0.25% 1.3E-06 0.30% 0.29% 
3.8844 21.40% 20.26% 1.4E-04 32.14% 32.11% 
7.1E-07 0.04% 0.04% O.OE+OO 0.00% 0.00% 1 
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4.68% 0.00% 
33.56% 0.01 % 
3.02% 0.00% 

58.73% 0.03 46 
100.00% 0.04% 

Medium 
Soil 

1.9E-07 100.00% 0.042 
O.OE+OO 0.00% 0.00% 

Groundwater 

0.002 
0.00% 
0.01 'R 
0.01 R 
0.00% 
0.01 % 
0.00% 
0.00% 
0.004 
0.004 
0.004 
0.04 4 

0.004 
0.004 
0.004 
0.044 
0.004 
0.004 
0.009 
0.004 
0.004 
0.01 9 

- 

2.8E-08 100.00% 0.01 9 

N P-23 7 
PO-238 
PU-239n40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-235i236 
U-238 
Total Radiological Risk 

Parameter 

Arsenic 
IBeryIlium 

Total Chemical Risk 
Torn1 

On-Property 
Resident % of Total % of Total % of Total % of Total 

Farmer (RMEI h4edium Risk Receptor Risk Backmound Medium Risk Receptor Risk 
1 .OE-04 5.77% 5.46% O.OE+OO 0.0046 0.00% 

. . 

N P-23 7 
SR-90 
U234 
U235R36 
U238 
Total Radiological Risk 

Arsenic 
Beryllium 

Total Chemical Risk 
Tom1 

Homegrown NP-237 
Produce PU-238 

Affected) RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-235t236 
U-238 
Total Radiological Risk 

Arsenic 
Beryllium 

(Dust PU-239R40 

Total Chemical Risk 
I Tom 

Homegrown INP-237 

8.98-04 
3.1E-07 
2.1E-07 
3.4E-07 
1.6E-06 
6 .OE-Q6 
I .4E-03 

4.0E-04 
1.9E-08 
2.78-07 
4.0E-04 

Produce SR-90 
(Groundwater U-234 

U-238 
Total Radiological Rid 
Arsenic 
Be ry I1 i u m 

Affected) U-235t236 

Total Chemical Risi 
Tom 

49.56% 
0.0296 
0.01 46 
0.02% 
0.09% 
0.34% . 

77.57% 

22.41% ' 
0.00% 
0.01 % 

22.43% 

46.91 % 
0.02% 
0.01 % 
0.02% 
0.09% 
0.32% 

73.4251 

21.21 % 
0.00% 
0.01 % 

21.23% 

0.00% 
0.00% 
0.01 % 
0.01 % 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.06% 

1.8E-03 100.00% 94.65% 
3.4E-09 0.01 % 0.00% 

3.4E-05 86.10% 1 30% 
4.4E06 10.98% 0.23% 
3 AE-05 97.09 46 2.03% 
4.0E-05 100.00% 2.09% 
5.3E-10 0.01 % 0.00% 
2.0E-07 2.87% 0.01 % 
2.38-06 32.55 % 0.12% 
1.2E-07 1.68% 0.01 % 
4.5E-06 62.88% 0.24% 
7.1E-Q6 100.00% 0.38% 
3.5E-16 0.00% 0.00% 
8.48-18 0.00% 0.001 
3.6816 0.0046 0.009 
7.1E-06 100.00% 0.389 

9.7E-07 2.05% 0.05 % 
1 SE-05 32.81 % 0.82% 
8.38-07 1.75% 0.04% 
3 .OE-05 63.38% 1.58% 
4.7845 100.00% 2.49% 

2.38-15 ' 0.0096 0.00% 
9.68-17 0.00% 0.0046 
2.48-15 0.00% 0.00% 
4.78-05 100.00% 2.49% 
4.8E-07 1.20% 0.03% 
5.9E-08 
2.68-08 
2.1E-07 
1.2E-07 
8.3E-08 
8.OE-08 
1 AE-08 
1.2E-08 
2.28-08 
I .2E-09 
3.9E-08 
1.2E06 

0.15% 
0.07% 
0.54%' 
0.31% 
0.21 5% 
0.20% 
0.05% 
0.03 % 
0.06% 
0.00% 
0 .  IO% 
2.91% 
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2.6844 
1.3E-07 
8.5E-08 
9.8E-08 
8.9E47 
1 AE-06 
4.0E-04 

2.6E-05 
2.4E-09 
2.38-07 
2.6E-05 
4.3E-04 

O.OE+OO 
8.7E-09 
6.2E-08 
5.68-09 
1.1E-07 
1.9E-07 

60.79% 60.73 % 
0.03% 0.03 96 
0.02% 0.02% 
0.02% 0.02% 
0.21% 0.21 56 
0.42% 0.42% 

93.92% 93.84% 

6.02% 6.02% 
0.00% 0.00% 
0.05% 0.05% 
6.08 % 6.07% 

100.00% 99.91 46 
0.00% ' -0.00% 

O.OE+W 
O.OE+OO 

5.7E-08 
4.48-08 

O.OE+OO 
2.4E-08 
7.4E-09 
4.98-09 
6.4849 

1.2E-08 
1 SE-07 

2.2E-09 

2.7E-09 
1.6E-07 

O.OE+OO 
1 AE-09 
9.3E-09 
8.1E-10 
1.6E-08 
2.88-08 

5.2E-10 

5.5E- 10 

0.00% 
0.00% 

35.96% 
27.82% 
0.00% 

14.91 % 
4.72% 
3.14% 
4.04% 
0.33% 
7.34% 

98.26% 

1.39% 
0.35% 
1.74% 

100.00% 
0.0046 
6.51 % 

32.95 % 
2.87% 

57.67% 
100.00% 

0341 
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On-Property 
Resident % ofTotal % ofTotal 

Farmer (RMR Medium Risk Receptor Risk 
2.8E-09 0.04% 0.00% 
4.2E-12 0.00% 0.00% 

. 1.9E-12 0.00% 0.00% 
3.5E-08 0.53% 0.00% 
1.9E-08 0.30% 0.00% 
3.3E-08 0.51 % 0.00% 
1 SE-IO 0.0096 0.00% 
3.8E-1 I 0.00% 0.00% 
2.6E-11 0.00% 0.00% 
4.6849 0.07% 0.00% 
2.5E-10 0.00% 0.00% 
8 .OE-09 0.12% 0.00% 
1.OE-07 ' 1.58% 0.01% 
6.1E-06 93.06 % 0.32% 
3.5E-07 5.36% 0.02% 
6.48-06 98.42% 0.34% 
6.58-06 100.00% 0.34% 
1.7E-12 0.00% 0.00% 

TABLE 4-12(a) (continued) 

ACTIVE FLYASA PILE: CARCINOGENS 
COMPARISON SUMMARY OF BACKGROUND RISKS TO ON-SITE RISKS 

% of Total % of Total 
Backaround Medium Risk Receptor Risk 
' O.OE+W 0.00% 0.00% 

O.OE+W 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 

9.38-09 45.09% 0.00% 
6.9849 33.76% 0.001 

O.OE+OO 0.00% 0.00% 
4.4E-ll 0.22% 0.00% 
1.5E-11 0.08% 0.00% 
1.OE-ll 0.05% 0.00% 
1.3E-09 6.44% 0.00% 
l.lE-10 0.53 % 0.00% 
2.4849 11.72% 0.00% 
2.OE-08 97.89% 0.00% 
3.9E-10 I .90% 0.00% 
4.4E-11 0.22% 0.00% 
4.3E-10 2.1 I %  0.00% 
2.1E-08 100.00% 0.00% 

O.OE+OO 0.00% 0.00% 
3.6E-10 10.53 % 0.00% 

Medium 
Beefmilk 

(Dust 
Affected) 

Beefmilk 
(Groundwater 

Affected) 

Beryllium 
Total clremical Ris 0 1 Toour 

Parameter 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-235R36 
U-238 
Total Radiological Rid 
Arsenic 
Beryllium 

Total Chemical RicJ 
Tom 

NP-237 
SR-90 
U-234 
U-235t236 
U-238 
Total Radiological Rici 

Arsenic 

0 

4.3E-08 
2.7847 
1.4E-08 
5.2E-07 
8.5E-07 
3.48-17 
3 .ZE- 19 
3 .5E-17 
8.5E-07 

5.06% 
31.83% 

I .64% 
61.48% 

100.00% 
0.00% 
0.001 
0.00% 

100.00% 

0.00% 
0.01 % 
0.00% 
0.03 % 
0.04% 
0.00% 
0.00% 
0.00% 
0.04% 3.48-09 100.00% 0.004 

IALL MEDIA 1.9Eo3 1 4 . 3 m  1 

FER\CRUZRI\ABQUFPBKC.XLS: 1/6/94; 9:14 Ah4 0 3 4-2 
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I Tor 

IALL MEDIA 
N/A ii&a tlut expamure of 

TABLE B.4-12(b) 
COMPARISON SUMMARY OF BACKGROUND RISKS TO ON-SITE RISKS 

ACTIVE FLYASE PILE. NON-CARCINOCMS 

1.2E42 100.00% 0.59 % I 3.8E45 100.001 0.03 % 

13Eo1 2.1 
m0 rsocptor to thc idicstcd medirm b oat appliablc 

In-Property 
Resident % o f T 4  % of Total 

inner (RMm Medium Hazard Receptor Heard 
7.6E-01 73 3 3  % 36.41% 
1.3E-02 1 2 5 %  0.62% 
7.6E-02 739% 3.62% 
1.lE-02 1 .oa% 0.54% 
4.8843 0.46% 0.23% 
5.9E-05 0.01 % 0.00% 
7.8E-03 0.75% 0.37% 
6.5EM 0.63 % 0.31% 
4.1E-03 0.39% 0.20% 
1.2E-01 11.88% 5.90% 
3 .OE-05 0.00% 0.00% 
2.9E-02 2.79% 1.38% 
1 SE-03 0.14% 0.07% 

% of Total % of Total 
Backpround Medium Hazard Receptor Hazard 

4.9E-02 42.35% 41.32% 
3.6W3 3.07% 3.00% 
9.7843 8.41 I 8.20 % 
9.88-03 8.44% 8.23% 
5.6- 0.48% 0.47% 
2.7E-05 0.02% 0.02% 

O.OE+OO 0.00% 0.00% 
2.1E-03 1.78% 1.73 96 
5.oE-04 0.43 46 0.42% 
2.7E-02 23.25% 22.69% 

O.OE+OO 0.00% 0.00% 
1 . 3 m  i i .oax 10.81 % 
8.0- 0.69% 0.68% 

1 .OE+OO 100.00% ' 49.65461 1.2E-01 100.OOO% 97.57% 
4.4E- 12 0.001 0.00%1 O.OE+OO 0.00% 0.00% 

Medium - -  
Soil 

Groundwater 

Homegrown 
Produce 

(Dust 
Affected) 

Homegrown 
Produce 
(Groundwater 

Affected) 
Beefmilk 

(Dust 
Affected) 

' .  
b f / M i l k  
(Groundwater 

Affected) 

2.1046 
0.00% O.OE+OO 0.00% 

38.75% I 2.5~03 100.00% 
4.58-15 0.00% 
8.1E-01 100.00% 

Paramaer 
Arsenic 
Barium 
Beryllium 
Chromium 
Copper 
Cyanide 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 
U-Total 

Tour 
Arseni 

Berylliur 
U-ToU 

TOU 

Arsenic 
Barium 
Beryllium 
Chromium 
Copper 
Cyanide 
Molybdenu r 
Nickel 
Selenium 
Thallium 
Toluene 
Vanndium 
Zinc 

Arsenic 
Beryllium 
U-Total 

Arsenic 
Barium 
Beryllium 
Chromium 
Copper 
Cyanide 
Nickel 
Selenium 
Thallium 
Toluene 
Vanedium 
Zinc 

Arsenic 
Beryllium 

TO& 

TO& 

Tor 

U-ToUl 

a.iE-01 100.00% 38.75% 
6.5E-02 83.36% 3.10% 
8.1E-04 0.04% 
2.0E-04 0.01% 
5.7E-04 0.03% 
4.1E-04 0.02% 
9.OE46 0.00% 
4.0E-04 0.02% 
4.4E-04 0.021 
2.5E-04 0.01% 
8.38-03 0.39% 
1.2E-07 0.00% 
1 SE-03 0.07% 
8.4E-05 0.00% 
7.8842 100.001 3.72% 
6.6E-13 0.00% 0.001 
3.96-16 0.00% 0.00% 
l.lE-01 100.00% 5.07% 

I .2E42 24.80% 0.55% 
9.7E-05 0.21 % 0.00% 
1.6E-05 0.03 % 0.00% 
5.2E-04 1.13% 0.03% 
5.2E-04 1.12% 0.02% 
1.4E-10 0.00% 0.00% 
3.5E44 0.76% 0.02% 
6.2E-04 1.34% 0.03% 
3.2E-02 67.85% 1.50% 
2.7E-10 0.00% 0.00% 
3.2E-04 0.685 0.02% 
9.6E-04 . . 297% 0.05% 

l.lE-O1 100.00% 5.07% 

2.58-03 ioo.oo%. 2.10% 
4.2E-06 54.70% 0.00% 
2.2E-07 2.92% 0.00% 
2.6E-08 0.34% 0.00% 
5.0E-07 6.51 % 0.00% 
4.7138 0.62% 0.00% 
4.5E-m 0.06% 0.00% 

O.OE+OO 0.00% 0.00% 
1.4E-07 1.81% 0.00% 
3 . 1 ~ 1 8  0.40% 0.00% 
1.8E46 23.14% 0.00% 

O.OE+OO 0.00% 0.00% 
6.88-07 8.91% -0.0046 
4.68-08 0.60% 0.00% 
7.6~-06 100.00% 0.01 % 

O.OE+OO 0.00% 0.00% 
O.OE+OO 0.001 0.00% 

3.3EM 96.27% 0.27% 

7.48-07 8.31% 0.00% 
2 . 7 ~ 4 8  0.30% 0.00% 
2.IE-09 0.02% 0.00% 
4.6E-07 5.13% 0.00% 
6.1~-0s 0.68% 0.00% 
6.9E-14 0.00% 0.001 
l.lE-07 1.25% 0.00% 
7 . 7 ~ 4 8  - 0.86% 0.00% 
6.8EW 76.02% 0.01 % 

O.OE+OO 0.00% 0.00% 
1.4E-07 1.57% 0.00% 
5.2E-07 5.86% 0.00% 

3.4EW 100.00% 0.28% 

1 .os % 
0.26 % 
0.73% 
0.52 % 
0.01 % 
0.51 % 
0.56% 
0.32% 

10.59% 
0.00% 
1.97% 
0.11% 

4.6E-02 100.00% 2.22961 8.9EW 100.00% 0.01 46 
6.6E-14 0.00% 0.00n;l O.OE+OO 0.00% 0.008 

0.03 % 
0.00% O.OE+OO 0.001 
0.59% I 3.8E45 100.00% 

1.7E-17 0.00% 
1.2E-02 100.00% 

FER\CRU&&&*BKN.XIS; 2/1/94; 3 3 7  Ph4 
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Dn-Rop~rty %Total % T d  
Reridcat Medium Receptor 

TABLE C1qd 
COMPARISON SUMMARY OF BACKGROUND RISKS TO ONSITE RISKS 

s o m  FIELD: cARcxNocENs 
%Total % T d  
Medium Receptor 

Mcdium 
Soil 

Parameter 
CS- 137 
NP-237 
PU-238 
PO-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 

Tau1 

Arsenic 
Bctyllium 
Chromium 
Benzo(a)anlhraccnc 
Ecnzo(a)pyrcnc 
Bcnzo@)fluoranlhcnc 
Bcazo(k)fluoranIhenc 
biI(l-WybIy1) f)wuhtc 
Carblwle 
chryscnc 
Dibeozo(a.h)anthraccnc 
Indcno(l,2,3$d)pymc 
Methylene chloride 
Ardor-  1254 
Aroclor-1260 
Dieldrin 

3.1E-07 0.02% 0.01% 

3.5E-0S 2.13% 0.94% 
4.78-(34 28.17% 12.46% 
1.6E-07 0.01% 0.00% 

1.OE-03 62.52% 27.64% 
1.7E-05 1.05% 0.46% 

I.OE-05 0.60% 0.26% 
4.68-06 0.28% 0.12% 
3.5E-05 2.11% 0.93% 

1.3E-07 0.01% 0.00% 

8.78-47 0.05% 0.02% 

4.9E-06' 0.29% 0.13% 

1.7E-03 100.00% 44.21% 

3.38-05 4.73% 0.87% 
3.3E-04 47.62% 8.74% 
1.3E-05 1.91% 0.35% 
1.5E-05 2.17% 0.40% 
1.7E-04 24.6616 4.53% 
1.4E-05 2.01% 0.37% 
6.98-06 1.00% 0.18% 
4.38-09 6.38-0046 0.00% 
8.48-09 1.2E-03% 0.0096 
4.8E-07 0.07% 0.01% 
3.8E-OS 5.53% 1.02% 
3.OE-0.5 4.31% 0.79% 
1.3E-09 1.8E-(34% 0.00% 
2.3E-0.5 3.37% 0.62% 
1.4E-05 1.97% 0.36% 
4.5E-06 0.65% 0.12% 

3.38-07 0.03% 0.01% 
O.OE+OO 0.0096 0.0096 

2.08-08 1.8E-03% 0.00% 
1.2E-07 0.01% 0.00% 

2.0E-05 1.79% 0.52% 

3.9E-IM 100.00% 29.13% 
1.6E-09 0.26% 0.00% 
5.9E-09 
3 .OE-09 

6.9E-(34 100.00% 18.36% 

3.78-04 33.52% 9.76% 

7.1E-(34 64.66% 18.83% 

Risk Bac rmmd % jl& - 2 2  2.49% 1.10% Y7E-05 
4.68-06 Risk 0.27% - 0.12% I O.OE+W 

8.12% 5 . ~ ~ 1  
0.00% 0.0096 

armcr 

9.3E-10 0.19% 0.0096 
3.7E-09 7.4E-01% 0.0096 

O.OE+OO 0.00% 0.00% 

1.3E-08 2.68% 0.00% 

1.6E-07 100.00% 0.07% 
1.4E-09 4.45% 0.0096 

l.5E-07 29.69% 0.02% 

3.3E-07 66.69% 0.05% 

B-4-37 

0.00% 
0.00% 
0.21 % 

19.69% 
0.00% 
0.0096 

37.81% 
0.31% 
0.21% 
0.19% 
0.14% 
0.63% 

64.43% 

3.72% 
29.96% 

1.81% 
0.00% 
0.00% 
0.00% 
0.00% 
0.0096 
0.00% 
0.0096 
0.0046 
0.00% 
0.00% 
0.0046 
0.0096 
0.00% 

0.9S% 
0.49% 
0.22% 

68.20% 
7.15% 
0.85% 
5.79% 
4.45% 
3.28% 
0.88 % 
2.55% 
0.12% 
4.80% 

100.00% 

Groundwater 

Homegrown 
RO&JCC 

@wt 
Affectdl 

Tao. 
NP-237 
RA-226 
SR-90 
TC-99 
U234 
U2351236 
U238 

CS137 
' - T a l  

NP-237 
PU-238 
PU-239 
RA-226 - '.. 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
u-235 
U-238 

TU4 

O.OE+OO 0.0096 
O.OE+W 0.00% 

1.4E-06 0.32% 
1.4E-04 30.57% 

O.OE+OO 0.00% 
O.OE+OO 0.00% 

2.6E-04 58.69% 
2.1E-06 0.48% 
1.5E-06 0.33%- 
1.4E-06 0.30% 
9.9E-07 0.22% 
4.4E-06 0.98% 
4.5E-04 100.00% 

2.6E-05 10.47% 
2.1E-04 84.43% 
1.3E-05 5.09% 

O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.005 
O.OE+OO 0.OE+00% 
O.OE+OO O.OE+00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.OE+00% 
O.OE+W 0.00% 
O.OE+00 0.00% 
O.OE+00 0.00% 

2.5E-04 100.00% 35.48% 
O.OE+OO 0.00% 0.00% 3 0.01 % 

0.00% 
0.00% 
0.00% 
0.00% 

0.00% 

O.OE+OO 
O.OE+OO 
O.OE+OO 

1.7E-09 
I .3E-08 

O.OE+00 
O.OE+W 

7.0E-09 
2.2E-09 
1.5E-09 
1.9E-09 
1.6E-10 
3.4E-09 
3.28-08 

0.0096 
0.00% 
0.00% 
5.21% 

40.21 % 
0.0046 
0.0096 

21.67% 
6.87% 
4.51% 
5.86% 
0.50% 

10.66% 
100.00% 

1 0.00% 0.00% 

0.00% 
0.00% 
0.00% 

0.0046 

0.00% 
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Medium R e c W  . Medium R a e p ~ o r  
Risk && Backarcmd - Risk h n c r  (RMQ - 

8.2E-07 10.25% 0.02% 6.5E-10 79.8S% 0.00% 
3.23% 0.01% 1.6E-10 20.15% 0.00% 
4.69% 0.01% O.OE+W 0.00% 0.00% 

4.32% 0.01% O.OE+OO 0.00% 0.00% 
2.19% 0.00% O.OE+W 0.00% 0.00% 

52.85% 0.11% O.OE+W 0.00% 0.00% 

0.00% 0.00% O.OE+W 0.00% 0.00% 
0.00% 0.00% O.OE+OO 0.00% 0.00% 
0.15% 0.00% O.OE+W 0.00% 0.00% 

12.01% 0.03% O.OE+W 0.00% 0.00% 

0.00% 0.00% O.OE+W 0.00% 0.00% 
0.55% 0.00% O.OE+OO 0.00% 0.00% 

9.32% 0.02% .O.OE+W 0.00% 0.00% 

0.32% 0.00% O.OE+W 0.00% 0.00% 
0.13% 0.00% O.OE+OO 0.00% 0.00% 

8.0E-06 100.00% 0.21% 8.1610 100.00% 0.00% 
O.OE+OO 0.00% 0.00% O.OE+W 0.00% 0.00% 

5.2E-08 . 

O.OE+W 
O.OE+OO 
0.08 + 00 
O.OE+W 

4.0E-09 
3.3E-08 

O.OE+CO 
O.OE+W 
O.OE+ 00 
s.se-os 
2.9E-M 

1.6E-04 
6.4E-09 

1.1E-(# 

TABLE 444(n) (cootinud) 
COMPARISON SUMMARY OF BACKGROUND RISKS To ONSlTE RISKS 

Tln 
B - -  1.- ? [AILL MEDfA 

NIA n g a 6 c s  I h S c I p m u e  of tbc rcapnrtotbc 

l.ZE-05 64.52% 0.33% 5.7E-09 66.04% 0.00% 
1.9E-05 100.00% 0.51% 8.7E-09 100.00% 000% 
3.8E-03 7.0E-M 

mkUd mcdrum U m% 

u-235 
U-238 

Medium 
Homegrown 
Prcducc 

- 
(Dust 

Affect@ 
[cminued] 

Homegrown 
Produce 
(Groundwater 

AffWcul) 

BceUMilk 
(Dust 

Affwkd) 

2.6E-07 
3.7E-07 
4.2- 
3.48-07 
1.7E-07 
4.7Ell  

1.2E-08 
9.68-07 
7.4E-07 
8.IEIZ 
4.48-08 
2.5 E-08 
I .OE08 

2.2E-10 

Paramctcr 
Arsenic 
Beryllium 
Bcnzo(a)anlhracmc 
Bcnzo(a)pymtc 
Bcnzo@)fluoranlhcne 
Bcnzo(k)fluoranlhcne 
b i a - m y ~ ~ l ) ~  
Carbazole 
Chrysmc 
Dibcnzo(a.h)anlhraccncc 
Indeno(l,2,3-cd)pyrcae 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

CS-137 
NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
u-235 
U-238 

CS-I37 
NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 

Tdo8 

Taa 

TH-230 
TH-232 
U-234 
U-235 
U-238 

Tarc 

0.00% 
0.00% 
0.00% 

0.00% 
0.00% 
0.00% 

0.00% 

0.00% 
0.00% 
0.00% 
0.00% 
0.0096 
0.00% 
0.00% 

0.00% 
0.00% 
0.01% 
0.31% 
0.10% 
0.10% 
0.00% 
0.00% 

0.07% 
2.60% 
0.00% 
0.01% 
0.00% 

0.00% 

0.03% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.02% 
0.00% 
0.00% 
0.00% 

33.51 % 
1.79% 

64.65% 
100.00% 

3.41% 
O.OE+OO 
O.OE+W 
O.OE+W 

2.OE-09 
O.OE+OO 
O.OE+W 

2.7E-10 

1.3E-11 
4.68-12 
3.1E-12 
3.9E-10 
3.3E-11 
7.IE-10 
8.98-09 

I.2E-10 
1.3E-11 

O.OE+W 
O.OE+W 
O.OE+OO 
O.OE+W 
O.OE+W 
O.OE+W 

O.OE+OO 
O.OE+W 
O.OET00 
O.OE+W 
O.OE+OO 

O.OE+W 

0.00% 

0.08% 
2.82% 
4.36% 
0.00% 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 

O.OE+OO 
O.OE+OO 
O.OE+W 

1.4E-10 
O.OE+CO 

7.4E-10 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+ 00 

2.2E-08 
2.OE-09 
4.98-08 
7.4E48 
5.48-09 

0.00% 
0.00% 
0.00% 
0.19% 
0.00% 
1.00% 
0.00% 
0.00% 
0.00% 
0.00% 

29.62% 
2.68% 

66.52% 
100.00% 
60.91 % 

1 0.00% 0.00% 

0.00% 

0.00% 

0.00% 
0.01 % 
0.01 % 
0.00% 

~ 

3.6511 0.02% 
2.2E-13 0.00% 
1.OE-13 0.00% 

7.3E-09 3.87% 
2.2E-09 1.19% 
1.OE-07 54.05% 
5.4E-11 0.03% 
4.4E-11 0.02% 
1.2E-11 0.01% 
3.4E-09 1.82% 
1.7E-10 0.09% 
6.4E-09 3.42% 
1.9E-07 100.00% 

l.JE-07 0.13% 
2.2E-08 0.02% 
4.3E-07 0.36% 
1.2E-05 9.69% 
3.7E-06 3.07% 
3.7E-06 3.10% 

4.3E-10 0.00% 
I .4E-08 0.01 % 
2.6E-06 2.14% 

6.OE-08 32.07% 

2.68-12 0.00% 

9.8E-05 81.17% 
1.lE-15 0.00% 
Z.ZE-07 0.18% 
1.6E-07 0.13% 
2.OE-05 100.00% 3.20% 
1.7510 0.00% 0.00% 

O.OE+OO 0.00% 0.00% 
8.7E-10 4.5E-U3% 0.00% 
4.6E-08 0.24% 0.00% 
6.4E-M 33.45% 0.17% 

' 3.4E-07 1.78% 0.01% 

0.00% 
0.00% 
0.00% 
3.08% 

0.00% 
0.00% 
0.15% 
0.05% 
0.03 % 
4.40% 
0.37% 
8.01 % 

100.00% 

89.78% 
10.22% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 

22.99% 

1.3E-11 0.15% 0.00% 
1.JE-10 1.8E+00% 0.00% 

2.6E-09 29.40% 0.00% 
2.3E-10 2.66% 0.00% 



FEMP-OUO2-4 DRAFT 

Medium Parameter 
Soil Arsenic 

Beryllium 
Chromium 
U-TOTAL 

Dibemofuran 
Methylene chloride 
Dieldrin 
Endrin ketone 

bis(2-Ethylhexyl) phthalate 

Total 
Groundwater Cadmium 

Molybdenum 
U-Total 

Homegrown Arsenic 
Tom1 

O n - P q e r t y  % of Total % of Total 
Resident Medium Receptor 

Farmer (Rh4E) - Risk - Risk 
6.2E-02 22.48% 0.28% 
I.SE-02 5.57% 0.07% 
1 2 E M  4.27% 0.05% 
1.8E-01 65.40% 0.80% 
1.5E-05 0.01% 0.00% 
8.OE-05 0.03% 0.00% 
2.8E-06 0.00% 0.00% 
5.6E-03 2.03% 0.02% 
5.6844 0.21% 0.00% 
1.7E-01 100.00% 1.23% 
3.6EM 0.19% 0.16% 
3.1E-02 0.16% 0.14% 

1.9€+01 99.65% 85.89% 
1.9€+01 100.00% 86.19% 

1.6E-03 65.30% 0.01% 

I To& I 6.0E-04 - 100.00% 0.004 
Beefmilk IMolvbdenum I 2.6E-03 0.86% 0.019 

Produce 
(Dust 

Affected) 

Bac kgmund 
4.98-02 
9.7E-03 
9.88-03 
2.OEM 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

Beryllium 1.2E-05 0.50% 0.00% 
Chromium 1.8E-04 7.39% 0.00% 
U-TOTAL 6.3E-04 26.25% 0.00% , bis(2-EthylhexyI)phthalate 1.7E-07 0.01% 0.00% 
IMethylene chloride 1.8E-08 0.00% 0.00% 
Dieldrin 1.3E-05 0.55% 0.00% 

% of Total 
Medium 

Risk - 
55.60% 
11 .04% 
11.08% 
22.28% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 

Homegrown 
Produce 
(H20 Affected) 
Beefmilk 

(Dust 
Affected) 

% of Total 
Receptor 

Risk 
55.20% 
10.96% 
11 .00% 
22.12% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 

- 

Total 2.4E-03 100.00% 0.014 
Molybdenum S.0E-03 0.20% 0.024 
U-TOTAL 2.5€+00 99.80% 11.234 

Total 2.5E+00 100.00% 11.254 
Arsenic 2.9E-04 48.46% 0.004 
Beryllium 1.0E-06 0.17% 0.004 
Chromium 1.7E-04 28.53% 0.004 
U-TOTAL 1.JE-04 22.84% 0.004 
bis(2-Ethylhexyl)phthalate 9.3E-09 0.00% 0.009 
Methylene chloride 2.4E-12 0.00% 0.004 

0.00% 0.00% 0.5181 
4.5844 100.00% 

O.OE+OO 

(Groundwater 
Affected) 

4.5E-04 100.00% 0.51% 
1.2E46 1.77% 0.00% 

U-YOTAL 2.9E-01 99.14% 1.319 
Total 3.OE-01 100.00% 1.329 

7.6E-09 0.01% 0.00% 
1 SE-07 0.21% 0.00% 
6.9E-05 98.01% 0.08% 

O.OE+OO 0.00% 0.00% 

O.OE+OO 0.00% 0.00% 
O.OE+OO , .0.00% 0.00% 

7.OE-05 100.00% 0.08% 
7.3E-05 100.00% 0.08% 

O.OE+OO 0.00% 0.00%1 
7.3E-05 . 100.00% 0.08% 
2.28-07 1.50% 0.00% 
6.lE-10 0.00% 0.00% 
1.4E-07 0.93% 0.00% 
1.4E-05 97.57% 0.02% 

O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 

1.5E-05 100.00% 0.02% 
3.6E-05 . 100.00% 0.04% 

O.OE+OO 0.00% 0.00% 
3.68-05 100.00% 0.04% 

NIA signifies that exposure of the receptor to the indicated medium in not applicable 
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FEMP-OU02-4 DRAFT 
February 18, 1994 

presence of total uranium in soil and groundwater impacted by the South Field. Total uranium was 

not detected in background samples. 

Tables B.4.15(a), B.4-15(b), B.4-15(c), and through B.4-15(d) (Attachment 111) present the 

background risks and HIS for the Inactive Flyash Pile future on-property RME farmer due to 

background levels of CPCs in surface soil, groundwater, homegrown produce, and beef and milk, 

respectively. Tables B.4-16(a) and B.4-16(b) compare the total Inactive Flyash Pile specific risk and 

HIS to the risks and hazards that can be attributed to naturally occurring levels of CPCs. 

Table B .4-16(a) illustrates that the background "floor" against which the Inactive Flyash Pile specific 

risk can be compared in 6.8 x lo4. Review of the tables also indicates the compounds contributing to 

above background risks for the Inactive Flyash Pile are primarily .uranium-234, uranium-235/236, and 

uranium-238 in groundwater (and subsequently homegrown produce and beef and milk). It is 

informative to note that the risk due to arsenic and beryllium in soil is within the background range. 

Table B.4-16(b) illustrates that the total background HI "tloor " associated with RME farmer receptor 

at the Inactive Flyash Pile is 0.06. The Inactive Flyash Pile specific HI of 22 is attributable almost 

entirely to the presence of total uranium in groundwater (and subsequently homegrown produce and 

beef and milk). Total uranium was-not detected in background soil, therefore, was not predicted to 

exist in background groundwater. 

Tables B.4-17(a) through B.4-17(c) (Attachment 111) present the background risks and HI for the Solid 

Waste Landfill future on-property RME farmer due to background levels of CPCs. Tables B.4-18(a) 

and B.4-18(b) compare the total Solid Waste Landfill specific risk and HI to the risks and hazards that 

can be attributed to the naturally occurring levels of CPCs. These comparisons demonstrate that 

compounds which were not detected in background soil and uranium-234, uranium-235/236, and 

uranium-238 contribke 'to risks in excess of what could exist under naturally occurring conditions. 

Table B.4-19(a) through B.4-19(d) (Attachment 111) present the background risks and HIS for the 

Lime Sludge Ponds future on-property RME farmer due to background levels of CPCs. Table B.4- 

20(a) and B.4-20(b) compare the total Lime Sludge Ponds specific risk and HIS to the risks and 

hazards that can be attributed to the naturally occurring levels of CPCs. These comparisons 

demonstrate the compounds which contribute to above background risks for the Lime Sludge Ponds 
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Medium 
Soil CS-137 

NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
1"-234 
U-235i236 
U-238 

Total Radiological Risi 

Groundwater 

Homegrown 
Produce 

(Dust 
Affected) 

February 18, l G  

Tou 
CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 * 

RA-228 
SR-90 
TH-228 
TH-230 
TH-232 , 

U-234 
U-235l236 
U-238 

Total Radiological Ric 

TABLE B.4-16(a) 

INACTIVE FLYASH PILE: CARCINOGENS 
COMPARlSON SUMMARY OF BACKGROUND RISKS TO ON-SITE RISKS 

. .  

,c ,]a f.: I.:! 
FER\CRU2RnAEQUFPBKC.XLS: 1/6/94: 1032 AM 

On-Property % of Total % of Total 
Resident 

'amer WE) 
3.8E-05 
1 SE-05 
8.1E-08 
2.1E-08 
2.0E-06 
2.7844 
1.4E-07 
6.3844 
2.3847 
1.8E-07 
8.0E-07 
4.2846 
1 SE-05 
9.8844 

1 S E 4 4  
7.9844 
8.6849 
2.1 E47  
2.5E-08 
4.48-05 
9.98-04 

Medium 
Risk 
I .956% 
0.77% 
0.00% 
0.00% 
0.10% 

13.80% 
0.01 % 

32.12% 
0.01 % 
0.01 % 
0.0446 
0.22 % 
0.75% 

49.79% 

7.55% 
40.42% 
0.00% 
0.01 % 
0.00% 
2.24% 

50.21% 

- 
Receptor 

Risk - 
1.18% 
0.46% 
0.00% 
0.00% 
0.06% 
8.35% 
0.00% 

19.45% 
0.01 % 
0.01 x 
0.02% 
0.1351 
0.455 

30.14% 

4.574; 
24.47% 
0.004 
0.01 4 
0.004 
1.354 

30.404 
2.0E-03 100.00% 60.544 
3.3E-07 0.03% 0.01 4 

O.OE+OO 0.00% 0.004 
2.0848 0.00% 0.004 

3.7E-04 33.52% 11.339 
2.0E-05 1.79% 0.609 
7.1E-04 64.66% 21.869 
l.lE-03 100.00% 33.80% 

1.2E-07 0.01% 0.009 

l.lE-03 100.00% 33.809 
6.4E-11 0.03% 0.009 
8.8E-10 
8.6E-11 . 
2.3E-11 
1.2E49 I 

l.lE-09 
2.OE-10 
7.2E-10 
1.7E-IO 
1.4E-10 
6.7E-10 
3.3E-11 
1.2E49 
6.48-09 

0.45% 0.009 
0.04% 0.004 
0.01 % 0.004 
0.60% 0.004 
0.57% 0.004 
0.10% 0.004 
0.37% 0.005 
0.09% 0.00: 
0.07% 0.005 
0.35 % .0.005 
0.02% 0.00: 
0.63% 0.00: 
3.34% 0.005 

1.6E-07 82.88% 0.005 
2.7E-08 13.78% 0.00! 
1.9E-07 96.66% 0.01! 
1.9E-07 lW.00% 0.01 ! 

Background 
3.7E65 

O.OE+OO 
O.OE+OO 
O.OE+OO 

1.3E-06 
1.4E44 

O.OE+OO 
2.6E44 
1.2E67 
8.3E-08 
9.6848 
8.9647 
1.8E-06 
4.4E-04 

2.6E-05 
2.1E-04 
1.4E-09 
2.2E-07 

O.OE+OO 
O.OE+OO 

2.4844 

% of Total 7% of Total 
Medium 
- Risk 
5.424% 
0.00% 
0.00% 
0.00% 
0.19% 

20.42% 
0.00% 

38.61 % 
0.02% 
0.01 % 
0.01 % 
0.13 % 
0.27% 

65.09 X 

3.83% 
31.06% 
0.00% 
0.03 % 
0.00% 
0.00% 

34.91 % 

Receptor 
Risk - 

5.429 
0.004 
0.004 

' 0.004 
0.195 

20.404 
0.00: 

. 38.585 
0.02: 
0.01 I 
0.01! 
0.13% 
0.26% 

65.03 % 

3.82% 
31.03% 
0.00% 
0.03 % 
0.00% 
0.00% 

34.88% 
6.7504 100.00% 99.91% 

O.OE+OO 0.00% 0.00% 
9.3E-10 0.19% 0.00 % 
3.7E-09 0.74% 0.00% 

O.OE+OO 0.00% 0.00% 
1 SE-07 29.69% 0.02% 
1.3E-08 2.68% 0.00% 
3.3E-07 66.69% 0.05 % 
4.9E-07 100.00% 0.07% 
4.9E67 100.00% 0.07% 
6.1E-11 1.30% 0.00% 

O.OE+OO 
O.OE+OO 
O.OE+W 

7.2E-10 
S.5E-10 

O.OE+OO 
3.OE-10 
9.4E-11 
6.3E-11 
8.OE-11 
6.8E-12 
1 SE-10 
2.0E-09 

0.00% 
0.00% 
0.00% 

15.21 % 
11.76% 
0.00% 
6.32% 
2.00% 
1.33% 
1.71% 
0.14% 
3.10% 

42.88% 

0.004 
0.00% 
0.004 
0.004 
0.00% 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.009 

2.7E-09 56.97% 0.009 
7.OE-12 0.15 % 0.009 
2.7E-09 57.12% 0.004 
4.7E49 100.00% 0.009 
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. .. . .  . .- TABLE B.4-16(a) (continued) 

INACTIVE FLYASH PILE. CARCINOGENS 
COMPARISON S U M h W Y  OF BACKGROUND RISKS TO ON-SITE RISKS 

% of Total 
Receptor 

Risk - 
0.00% 
0.00% 
0.00% 
1.70% 
0.09% 
3.27% 
5.06% 

Medium 
Homegrown 
Produce 
(Groundwatei 

Affected) 

- Background 
O.OE+OO 

I .4E-10 
7.4E-10 
2.2E-08. 
2.OE-09 
4.9E-08 
7.4848 

Para meter 
NP-237 
RA-226 
SR-90 
U-234 ' 

U-23 5/23 6 
U-238 

Total Radiological Risl 

@ust 
Affected) 

On-Property % of Total 
Resident Medium 

Fanner (UMQ - Risk 
5.2E-08 0.03% 

O.OE+OO 0.00% 
4.0E-09 0.00% 
5.5845 33.52% 
2.98-06 1.79% 
l.lE-04 64.66% 

' 1.6E-04 100.00% 

NP-237 
PO-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

Total Radiological Risk 

FEMP-OU02-4 DRAFT 
February'18, 1994 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.20% 
0.01 % 
0.38% 
0.59% 

'SR-90 
u-234 
U-235rU6 
U-238 

Total Radiological Risk 

% of Total 
Medium 

Risk - 
0.00% 
0.19% 
1 .00% 

29.62% 
2.68% 

66.52% 
100.00% 

% of Total 
Receptor 
- Risk 

0.00% 
0.00% 
0.00% 
0.00% 
0.004 
0.01 4 
0.01 m 

I 5.06%1 7.48-08 100.00% 0.01 4 
I 0.00%1 2.3E-10 24.03% 0.004 

Total I 1.6E-04 100.00% 
Beefmilk ICs-137 2.2E-IO 0.78% 

BeeflMilk 
(Groundwater 

Affected) 

4.7E- I2 
. 5.6E-15 

1.5E-15 
1.7E-10 
I .6E-10 
7.2E-11 
1.2E-12 
3.38-13 
2.68-13 
1.3E-10 
6.28-12 
2.3E-10 
9.9E-10 

2.6848 
I .9E-09 
2.88-08 
2.9E-08 

O.OE+OO 

6.48-06 
3.48-07 
1.2E-05 
1.9E-05 

1.7E-10 

8.7E-10 

0.02% 
0.00% 
0.00% 
0.60% 
0.55% 
0.25% 
0.00% 
0.00% 
0.00% 
0.45% 
0.02% 
0.80% 
3.47% 

89.76% 
6.78% 

96.53% 
100.00% 

0.00 % 
0.00% 
0.00% 

33.53 % 
1.79% 

64.68% 
100.00% 

O.OE+OO 
O.OE+OO 
O.OE+OO 

1.2E-IO 
8.8E-I I 

O.OE+OO 
5.6E- 13 
2.OE-13 
1.3E-13 
1.7E-11 
1.4E-12 
3.OE-11 
4.8E-,10 

4.8E-10 
5.6E-13 
4.8E- 10 
9.6E- 10 

O.OE+W 
1.3E-1 I 
1 SE-10 
2.6E-09 

5.7E49 
8.7849 

2.3E-IO 

0.00% 
0.00% 
0.00% 

12.16% 
9.10% 
0.00% 
0.06% 
0.02% 
0.01 % 
1.74% 
0.15% 
3.16% 

50.44% 

49.51 % 
0.06% 

49.56% 
100.00% 

0.00% 
0.15% 
1.75% 

29.40% 
2.66% 

66.04% 
100.00% 

0.009 
0.00'R 
0.004 
0.004 
0.004 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 

0.004 
0.004 
0.00: 
0.00: 
0.00: 
0.00: 
0.00: 
0.00! 
0.001 
0.00! 
0.00! 

I Total I 1.9E-05 300.00% 0.59461 8.7E49 100.00% 0.00' 

NIA signifies that exposure of the receptor to the indicated medium is not applicable 
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a 
On-Property % ofTotal % of % ofTota1 % of 

Resident Medium Total Medium Total 
Medium Parsmeter Fanner (RMQ - Hazard Hazard Background Hazard Hazard 

Soil Arsenic 2.8E-01 88.59% 1.25% 4.9E-02 87.02% 86.15% 
Beryllium l.lE-03 0.35% 0.01% 3 .OE-04 0.53% 0.52% 
Cadmium 7.6E-03 2.41% 0.03% 1.3843 2.28% 2.26% 
Chromium 5.6E-03 1.77% 0.02% 5.7E-03 10.17% 10.07% 
U-TOTAL 2 .2EM 6.79% 0.10% O:OE+00 0.00% 0.00% 
Dibenzofuran 3.OE44 0.10% 0.00% O.OE+OO 0.00% 0.00% 

Groundwater Arsenic O.OE+OO 0.00% 0.00% O.OE+OO 0.00% 0.00% 
Beryllium O.OE+W 0.00% 0.00% O.OE+OO 0.00% ' 0.00% 
Cadmium 3.6E-02 0.19% 0.16% O.OE+OO 0.00% 0.00% 
Mercury . O.OE+OO 0.00% 0.00% O.OE+OO 0.00% 0.00% 
Molybdenum 3.1E-02 0.16% 0.14% 4.5E-04 100.00% 0.80% 
U-ToUl 1.9€+01 ,99.65% 85.72% O.OE+OO 0.00% 0.00% 

Total 1.9E+Ol 100.00% 86.02% 4.5E-04 100.00% 0.80% 
Homegrown Arsenic 3.0E-04 88.13% 0.00% 5.1E-06 63.43% 0.01% 
Produce Beryllium 1.2E-06 0.36% 0.00% 3.3E-10 0.00% 0.00% 

(Dust Cadmium 9.9E-06 2.86% 0.00% 1.7E-09 0.02% 0.00% 
Affected) Chromium 6.2E-06 1.79% 0.00% 6.3E-09 0.08% 0.00% 

Molybdenum O.OE+OO 0.00% 0.00% O.OE+OO 0.00% 0.00% 
U-TOTAL 2.4E-05 6.87% 0.00% 2.9E-06 36.47% 0.01% 
Dibenzofuran O.OE+OO 0.00% 0.00% O.OE+OO 0.00% 0.00% 

Tola1 3.5E-04 100.00% 0.00% 8.1E-06 100.00% 0.01% 
Homegrown Arsenic O.OE+OO 0.00% 0.00% O.OE+OO 0.00% 0.00% 
Produce Beryllium O.OE+OO 0.00% , 0.00% O.OE+OO 0.00% 0.00% 
(Groundwste Cadmium 2,9843 0.11%. 0:01% 4.26-09 0.01% 0.00% 

Affected) Chromium O.OE+OO 0.00% 0.00% O.OE+OO 0.00% ' 0.00% 

Total 3.2E-01 100.00% 1.41% 5.6E-02 100.00% 99.00% 

Molybdenum 5.0E-03 0.20% 0.02% 7.3E-05 99.99% 0.13% 
U-TOTAL 2.5E+00 99.69% 11.21 % O.OE+OO 0.00% 0.00% 

- Dibenzofuran O,OE+00 0.00% 0.00% O.OE+OO 0.00% 0.00% 
Total 2.5€+00 100.00% 11.24% 7.3E-05 100.00% 0.13% 

Beefmilk Arsenic 4.9E-05 75.25% 0.00% 9.1E-07 59.48% 0.00% 
(Dust Beryllium 9.0E-08 0.14% 0.00% 2.6E-11 0.00% 0.00% 

Affected) Cadmium 6.3E-06 9.75% 0.00% 1.2E-09 0.08% 0.00% 
Chromium 5.1E-06 7.95% 0.00% 5.8E-09 0.38% 0.00% 
Molybdenum O.OE+OO 0.00% 0.00% O.OE+OO 0.00% 0.00% 
U-TOTAL 4.5E-06 6.91% 0.00% 6. I E 4 7  40.06% 0.00% 
Dibenzofuran O.OE+OO 0.00% 0.00% O.OE+OO 0.00% 0.00% 

Total 6.SE-05 100.00% 0.00% 1.5E-06 100.00% 0.00% 
Beefmilk Arsenic O.OE+OO 0.00% 0.00% O.OE+OO 0.00% 0.00% 
(Groundwate Beryllium O.OE+OO 0.00% 0.00% O.OE+OO 0.00% 0.00% 

Affected) Cadmium 1.1E43 0.37% 0.00% 1 SE-09 0.00% 0.00% 
Chromium O.OE+OO 0.00% 0.00% O.OE+OO 0.00% 0.00% 
Molybdenum 2.6E-03 0.86% 0.01% 3.6E-05 100.00% 0.06% 
U-TOTAL 2.9E-01 98.77% 1.31% ~ O.OE+OO 0.00% 0.00% 
Dibenzofuran O.OE+OO 0.001 0.00% O.OE+OO 0.00% 0.00% 

Total 3.OE4I 100.00% 1.32% 3.6E-05 100.00% 0.06% 

ALL MEDIA 2.2E+01 5.7E-02 

TABLE B.4-16(b) 
COMPARISON SUMMARY OF BACKGROUND RISKS TO ON-SITE RISKS 

INACTIVE FLY- PILE: NON-CARCINOGENS 

I 
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On-P~opcw %Total %TOW 96 ToLal % Total' 
Resident Mcdium Receptor Mcdium Rcccptor 

'armer W) - Riak & Backaround E && 
2.1E-05 1.88% 1.85% 3.7E-05 5.41% 5.41% 
2.3E-05 2.00% 1.97% O.OE+OO 0.00% 0.00% 

1.2E-07 0.01% 0.01% O.OE+OO 0.00% 0.00% 
1.5E-06 0.13% 0.13% 1.3E-06 0.19% 0.19% 
2.OE-04 17.88% 17.60% 1.3E-04 19.92% 19.92% 
1.5E-07 0.01% 0.01% O.OE+W 0.00% 0.00% 

1.iE-06 0.09% 0.09% O.OE+W 0.00% 0.00% 

3.88-04 33.42% 32.91% 2.68-04 38.54% 38.53% 
2.48-06 0.21% 0.20% 4.36-07 0.06% 0.06% 
5.3E-07 0.05% 0.05% 5.0E-07 0.07% 0.07% 
1.4E-05 1.23% 1.21% 3.E-07 0.05% 0.05% 
2.98-05 2.57% 2.53% 1.2E-06 0.17% 0.17% 
1.7E-04 14.71% 14.48% 1.8E-06 0.26% 0.26% 
8.4844 74.18% 73.061 4.48-04 64.69% 64.68% 

TABLE 4-18(s) 
COMPARISON SUMMARY OF BACKGROUND RISKS TO ONSlTE RISKS 

SOLID WASTE LANDFILL: CARCINOGm 

hfcdium 
Soil 

Groundwater 

Homegrown 
Roducc 

(Dust 
Affected) 

Parameter 
CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-235R36 
U-238 

Tor01 Radiological Rid 

Arscnic 
Beryllium 
Chromium 

Benzo(a)anlhraccnc 
Benzo(a)pyrenc 
&nzo(b)fluoranlhcne 
Benzo(k)fluoranlhcnc 
bis{2-Elhylhcxyl) phlhala! 
Carba2OlC 
Chryocne 
Dibcnzo(a,h)anthraccne 
Indcno( 1 t,3cd)pyrrnc 

4,4'-DDE 

Tom1 Chemical Ris, 
Tora 

Total Radiological Ris 
TC-99 

CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA--a 
SR-90 

TH-228 
TH-230 
m-232 
u-234 
U-235R36 
U-238 

rc-99 

Toul Radiologiml Rid 

ARcniC 
Beryllium 
&nzo(a)anlhraccne 
Bcleo(a)pyrcnc 
Beato(b)fluoranthcnc 
Bcnto(k)fluoranlhcnc 
chry== 
D i i ( a , h ) a n t h r a c e n c  
Mmo(l2,34)pyrene 

To& Chemical Ri. 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01% 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01% 

3.OE-OS 
2.48-04 
3.x-06 
I .2E-07 
9.98-07 
6.IE-06 
1.6E-06 
3.68-07 
1.9E-09 
3.8849 
3.6E-OS 
4.OE-06 
2.4E-06 
2.9844 

2.67% 
21.45% 

0.33% 
0.01% 
0.09% 
0.54% 
0.14% 
0.03% 
0.00% 
0.00% 
0.00% 
0.35% 
0.21% 

25.82% 

2.63% 
21.12% 

0.32% 
0.01% 
0.091 
0.53% 
0.14% 
0.03% 
0.00% 
0.00% 
0.00% 
0.35% 
0.214 

25.429 
l.lE-03 100.00% 98.489 
3.48-09 100.00% 0.009 
3.48-09 100.00% 0.00% 
9.7E-IO 0.01% 0.00% 
3.48-08 
2.1E-08 

2.98-08 
2.1E-08 

2.48-09 

5.1E-09 
O.OE + 00 

1.1E-08 
1.lE-08 
2.38-09 
8.5E-08 

2.7E-07 
5.OE-07 

7.28-06 
4.28-07 
2.48-08 
1.4E-07 
3.7E-08 
2.0E-08 

9.48-08 
5.6E-08 
8.OE-06 
8.5E-06 

5.6E-09 

8.5E-10 

0.40% 
0.25 % 
0.03% 
0.34% 
0.25% 
0.06% 
0.00% 
0.13% 
0.13% 
0.03% 
1.01% 
0.07% 
3.22% 
5.93% 

84.78% 
4.89% 
0.28% 
I .67% 
0.43% 
0.23% 
0.01 % 
1.11% 
0.66% 

94.07% 
100.00% 

0.00% 
0.00% 
0.00% 
0.001 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.001 
0.01% 
0.001 
0.029 
0.01% 

2.6E-OS 3.89% 3.89% 

2.88-06 0.42% 0.42% 
2.IE-04 31.00% 31.00% 

O.OE+00 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 

O.OE+00 0.00% 0.00% 
O.OE+W 0.00% 0.00% 
O.OE+00 0.00% 0.00% 

1 O.OE+OO 0.00% 0.00% 
O.OE+W 0.00% O.WR 
0.0€+00 0.00% 0.00% 

2.48-04 35.31% 35.31% 

O.OE+OO 0.00% 0.00% 

data available 
1.6E-09 2.69% 0.00% 

O.OE+W 
O.OE + 00 
O.OE+W 

1.9E-08 
1.4E-08 

O.OE + 00 
O.OE + 00 

7.8E-09 
2.5E-09 
1.6E-09 
2.1E-09 
1.n-10 
3.88-09 
5.3E-08 

0.62% 

0.01 R 

0.01% 

0.69% 
0.74% 

6.28-09 10.51% 
3.6E-10 0.60% 

O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+W 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 

6.6E-09 11.12% 
5.9E-08 100.00% 

0.00% 
0.00% 
0.00% 

31.42% 
24.43% 

0.00% 
0.00% 

13.13% 
4.15% 
2.76% 
3.55% 
0.29% 
6.46% 

8a.88% 
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hfedium 
Homegrown 
produce 
(Gmundwatcr 

AfiCCtcd) 
Bccfltvlilk 

@ust 
Affected) 

TABLE 4-lWa) (conbinued) 
IWIWRE LAND USE 

SOLID WASTE LANDFILL 
SuMMhRY OF CONSTITUENTS OF CONCERN (COC): CARCINOGENS 

Parameter 
TC-99 

Total Radiologic01 Risk 

CS-137 
NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-235t236 
U-238 

Total Radiological Risi 

Arsenic 
Beryllium 
4,4'-DDE 
Benzo(a)anthraccnc 
&nzo(a)pyrcne 
Benzo@)fluoranthcnc 
Benzo(lc)fluoraathcnc 
bis(2-Ethylhcxyl) phthala 
Carbazole 
Chryscne 

.1.3E-10 1.00% 0.00% 

O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 
O.OE+00 0.00% 0.0096 
O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 
O.OE+00 . 0.00% 0.0056 
O.OE+00 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 

1.5E-ll 0.11% 0.00% 

1.4E-10 1.12% 0.00% 
1.3E-08 100.00% 0.00% 

No background groundwater 
data available 

IDibcnzo(a.h)anthracene 

. 
ladeno( 1,2,3-cd)pyrcnc 

Total Chcm'cal Ris 

(Groundwater 

3n-Propcxty % Total %Total 
Resident Medium Receptor 

armer(Rh4E) & & 
8.3849 100.00% 0.00% 
8.38-09 100.00% 0.0056 

3.28-09 0.04% 0.00% 
1.z-IO 0.00% 0.00% 
1.4E-I2 0.00% 0.00% 
1.5E-13 0.0096 0.005 
4.1E-09 0.05% 0.0041 
3.OE-09 0.03% 0.00% 
2.OE-09 0.02% 0.0041 
1.9E-I1 0.00% 0.0041 
1.9E-11 0.00% 0.00% 
4.28-12 0.00% 0.00% 
1.6E-08 0.17% 0.004 
1.OE-09 0.01% 0.00% 
5.OE-08 0.55% 0.009 
7.98-08 0.87% 0.019 

1.3E-07 
I SE-08 
9.9E-10 
2.8E-08 
3.98-07 

4.28-07 
4.OE-07 

2.OE-I2 
1.8E-10 
9.8E-10 
2.5E-07 
7.38-06 
9.OE-06 

1.44% 
0.17% 
0.01% 
0.31% 
4.36% 
4.38% 
4.69% 
0.00% 
0.00%' 
0.01% 
2.81% 

80.95% 
99.13% 

0.01 9 
0.009 
0.009 
0.004 
0.034 
0.034 
0.045 
0.005 
0.005 
0.001 
0.02: 
0.63: 
0.78: 

9.OE-06 100.00% 0.78! 
1.4E-08 100.00% 0.001 

1.4E-08 100.00% 0.00' 

Medium Receptor 
Background & Risk 

No backgroud groundwater 
data available 

6.OE-09 47.12% 0.0096 
O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 

3 . 0 ~ 4 9  23.m 0.00% 
2.38-09 17.88% 0.00% 

l3E-I1  0.12% 0.00% 
5.1E-12 0.04% 0.00% 
3.48-12 0.03% 0.00% 
4.4E-10 3.42% 0.00% 
3.7E-11 0.29% 0.00% 
8.OE-10 6.22% 0.00% 
1.3E-08 98.88% 0.00% 

O.OE+OO 0.00% 0.00% 

[ALL MEDU 1.2E-03 6.8E-04 1 
NIA signifies that cxposurc of the rcccptor to the indicated medium is not applicable 

PER\CRU2RIUBQ\SWWBKC.XLS; llS/94,8:47 Ah4 
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Medium 
Soil 

Homegrown 
Produce 

(Dust 
Affected) 

Beefmilk 
(Dust 

Affected) 

TABLE B.418(b) 

SOLID WASlT LANDFILL: NONCARCINOCENS 
COMPARISON SUMMARY OF BACKGROUND RISKS TO ON-SITE RIsI(s 

Dibenzohran 

Arsenic 
Beryllium 
Cadmium 
Chromium 

Tour 

U-TOTAL 
Tour 

Arsenic 
Beryllium 
Cadmium 
Chromium 

bisQ-Ethylhexyl) phthalate 
U-TOTAL . 

Tou 

On-Pruperry % Total % Total 
Resident Medium Receptor 

5.7E-02 3.87% 3.85% 
I.IE-02 0.77% 0.77% 
I.5E-02 I .06% t.0546 
1.3E-02 0.89% 0.88% 

1.4 93.41% 92.86% 
6.8846 0.00% 0.0046 
3.5.EOS 0.00% 0.00% 

Farmer (RMQ - Risk 3 

%Total %Total 
Medium Receptor 

4.9E-02 62.87% 62.79% 
9.7843 12.48% 12.47% 
9.5843 12.13% 12.11% 
9.8843 12.52% 12.51% 

O.OE+OO 0.00% 0.00% 
O:OE+00 0.00% 0.00% 
O.OE+W 0.00% 0.00% 

Bncknround && 

~~~ ~~ 

FEMP-OU02-4 DRAFT 
February 18, 1994 

I J E + 0 0  100.00% 99.4111 7.88-02 100.00% 99.88% 
1.6E43 22.03% 0.11%( 1.4E46 1.76% 0.00% 

6.9847 0.05% 0.00% 
4.4E-05 3.03% 0.00% 
1.8E-04 12.28% 0.01% 
9.78-04 67.46% 0.07% 
7.2849 0.00% 0.00% 
1.4843 100.00% 0.10% 

6.8E-IO 0.00% 0.00% 
3.OE-08 0.19% 0.00% 
1.5E-07 0.93% 0.00% 
1.6E45 97.39% 0.02% 

O.OE+OO 0.00% 0.00% 
1.6E-05 100.00% 0.02% 

\ALL MEDM 15E+OO 7.8Eo2 1 
NIA signifies that exposure of the receptor to the indicated medium is not applicable 

- -  
f < : ; , i t  
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Medium 
soil 

Groundwater 

FEMP-OU02-4 DRAFT 
February 18, 1994 

TABLE 4-20(s) 
COMPARISON SUMMARY OF BACKGROUND RISKS TO ONSITE RISKS 

LIME SLUDGE PONDS: CARCINOGENS 

Arsmic 
Beryllium 
Chromium 
Aroclor-1254 

Bcnzo(a)pyrcac 
Bcnw(b)fluoranthmc 
BcnzoO;)fluoranIhmc 
bis(2-Ethylhcxyl) pbrhalatc 
Carbazole 

Dibcazo(a,h)anlhracme 
lndm~l.2,3-cd)pyrcnc 

~cazo(s)Mthraccnc 

C l U y S C n C  

Taal Chanical Rlti 
Tor0 

SR-90 
TC-99 

Paramctcr 
CS- 137 
NP-237 
PU-238 
PU-2391240 

RA-228 
SR-90 
TH-228 
TH-230 ’ 

TH-232 
U-234 
U-2351236 
U-238 

RA-226 

Taco1 Radiological Rlsk 

1.9E-03 100.00% 99.50% 

1.6E-07 100.00% 0.01% 

6.78-04 ~100.00% 99.99% 
2.2E-13 100.00% 0.00% 

Hmcgmwn 
Produce 

(Dull 
Affffircd) 

Tom1 Radiological Rui  
-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 

U-2351236 
u-238 

Tual Radiological Ris 

h-Propcrty %,Total %Total 
Rcridcnt Medium Receptor 

irmcr(RMEl && & 
5.88-05 3.16% 3.14% 
1.4E-05 0.73% 0.73% 
6.OE-07 0.03% 0.03% 
1.5E-07 0.01% 0.01% 
2.0E-06 -0.11% 0.11% 
2.OE-04 10.71% 10.65% 
1.2E-07 0.01% . 0.01% 
6.8E-04 36.64% 36.45% 
4.9E-06 0.27% 0.26% 
1.3E-07 0.01% 0.01% 
2.5E-06 0.13% 0.13% 
1.8E-05 0.95% 0.94% 
1.2E-04 6.59% 6.561 
l.lE-03 59.34% 59.05% 

3.2E-05 
5.38-04 

1.5E-04 

2.OE-05 
2.28106 

6.6E-08 

2.5E-06 

7.5E-07 
3.98-07 
6.98-09 
8.78-08 
6.48-06 
3.6E-06 
7.5E-04 

1.74% 
28.65% 
0.00% 
8.34% 
0.13% 
1.07% 
0.12% 
0.04% 
0.02% 
0.00% 
0.00% 
0.35% 
0.19% 

40.66% 

1.73% 
28.51% 

0.00% 
8.30% 
0.13% 
1.07% 
0.12% 
0.04% 
0.02% 
0.00% 
0.00% 
0.34% 
0.19% 

40.46% 

%Total %Total 
Medium Receptor 

3.7E-05 5.42% 5.42% 
O.OE+W 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 
O.OE+W 0.00% 0.0091 

1.4E-04 20.42% 20.4191 
O.OE+W 0.00% 0.00% 

1.6E-07 0.02% 0.0291 
1.1E-07 0.02% 0.0291 
1.2E-07 0.02% 0.024 

Backwwnd a Risl: 

1.3E-06 0.19% 0.19% 

2.6E-04 38.62% 38.624 

8.9E-07 0.13% 0.13R 
1.8E-06 0.27% 0.274 
4.48-04 65.11% 65.104 

2.6E-05 

4.6 E-08 
O.OE+OO 
O.OE+OO 
O.OE+W 
O.OE+OO 
O.OE+OO 
0.08+00 

O.OE+OO 
O.OE+W 
O.OE+OO 

2.lE-04 

O.OE+OO 

2.4E-04 

3.83% 
31.05% 
0.01 % 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.0046 
0.00% 

34.89% 

3.83% 
31.05% 
0.01 % 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 

34.89% 

B-4-47 

1.6E-07 100.00% O.Ol%l 
2.9E-09 0.08% 0.00%1 
2.3 E-08 
1.8E-08 
4.4E-09 
3.3 E-08 
2.38-08 
5.4E-09 
2.3E-08 
8.38-08 
2.2E-09 
4.8E-08 
4.OE-09 
2.8E-07 
5.5E-07 

1 .OE-06 
5.28-07 

7.7E-08 

6.98-08 

5.4E-09 

2.7E-09 
2.OE-07 

3.4846 

3.6E-07 

6.2807 

2.4~-08 

2.3E-10 

2 . 9 ~ 4 6  

0.67% 
0.52% 
0.13% 
0.95% 
0.68% 
0.16% 
0.66% 
2.40% 
0.06% 
1.39% 
0.12% 
8.25% 

16.07% 

29.36% 
15.08% 
10.50% 
2.25% 

17.92% 
2.m% 
0.69% 
0.16% 
0.01 % 
0.08% 
5.m% 

83.93% 
100.00% 

0.00% 
0.0091 
0.00% 
0.0091 
0.00% 
0.0091 
0.0091 
0.00% 
0.0091 
0.0091 
0.009 
0.0291 
0.0391 

0.0096 
0.00% 
0.00% 

0.00% 
0.01 % 
0.16% 
0.19% 

2.2E-13 100.00% 
1.8E-09 2.98% 

O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+W 0.00% 

2.1E-08 34.90% 
1.6E-OS 26.91% 

O.OE+OO 0.00% 
8.78-09 14.49% 
2.8E-09 4.60% 
1.8E-09 3.06% 
2.48-09 3.92% 
2.OE-10 0.33% 
4.38-09 7.10% 
5.9E-08 98.31% 

8.1E-10 
2.1E-IO 

O.OE+W 
O.OE+OO 
O.OE+OO 
O.OE+00 
O.OE+W 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+W 

6.OE-08 
1 .OE-09 

1 
0.00% 
0.00% 

0.01 % 

1.35% 0.00% 
0.34% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.0046 0.00% 
0.00% 0.00% 



TABLE 420 (E) (contiaucd) 
COMPARISON SUMMARY OF BACKCROUND RISKS M ONSITE RISKS 

LIME SLUDGE PONDS: CARCINOGENS 

A f f e c t 4  
BccfIMilk 

@USI 

Affc4Xcd) 

Medium R m c t e r  

CS-137 
NP-237 
PU-238 
PU-23912U) 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

T d  Radiological Risk 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 

0.00% 
0.00% 
0.00% 
0.00% 
0.0046 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
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Becf/Mi SR-90 
(Groundwater TC-99 

On-Property % T d  %. ' I ' d  
Rcsidcot Mcdium Rcccpptor 

armcr(RME) @& 

4.5E-08 100.00% 0.00% 
4.SE-08 100.00% 0.00% 

l.lE-08 0.20% 0.00% 
1.4E-IO 
1.3E-12 
3.2813 
5.4- 
3.7E-09 
2.1E-09 

1.7E-10 
4.68-12 
9.98-09 

5.9E-08 
9.2E-08 

1.8E-07 
4.28-08 
1.8E-06 
8.5E-08 
I .6E-06 
7. I E47 
4.98-07 
2.5E-10 
3.0E-09 
5.2E-07 
5.4E-06 

4.3E-I I 

8.2E-10 

0.00% 0.0091 
0.00% 0.0041 
0.00% 0.0091 
0.10% 0.0051 
0.07% 0.0091 
0.04% 0.0091 
0.00% 0.0051 
0.00% 0.0051 
0.00% O.WR 
0.18% 0.004 
0.01% 0.0091 
1.07% 0.0091 
1.67% O.W$ 

3.25% 0.0191 
0.75% 0.004 

31.97% 0.0991 
1.55% 0.004 

29.58% 0.094 
12.92% 0.049 
8.87% 0.039 
0.00% 0.009 
0.05% 0.009 
9.40% 0.039 

98.3396 0.294 
5.5E-06 100.00% 0.304 

6.38-08 100.00% 0.009 
6.3848 100.00% 0.009 

Mcdium Rcccplor 
Backeround Risk 

4.68-14 lOO.WI(t 0.00% 

4.6E-14 IW.00R 0.00961 

6.88-09 47.18% 0.00% 
O.OE+OO 0.00% 
O.OE+OO 030% 
O.OE+OO 0.00% 
, 3.4E-09 23.8496 

2.6E-09 17.80% 
O.OE+W 0.00% 

1.6E-I1 0.11% 
5.7E-12 0.04% 
3.88-12 0.03% 
4.9E-10 3.41% 
4.2E-11 0.29% 
8.9E-10 6.18% 
1.4E-08 98.88% 

1.4E-10 1.00% 
1.6E-11 0.11% 

O.OE+W 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
O.OE+OO 0.00% 
0.08+00 0.00% 
O.OE+OO 0.00% 
O.OE+W 0.0096 
O.OE+OO 0.00% 

1.6E-10 1.12% 
1.4E-08 100.00% 0.0096 
9.IE-15 100.00% 0.00% 

O.OE+OO 0.00% 0.00% 
9.IE-15 100.00% 0.00% 

IALL MEDIA I .9E-U3 6 . 8 W  1 
NIA significo lhal cxporun of fhc receptor to fhc indicated mcdium is na applicable 
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Medium 
Soil 

Homegrown 
Produce 

(Dust 
Affected) 

Beefmilk 
(Dust 

Affected) 

ALL MEDIA 

TABLE B.4-20b) 

LIME SLUDGE PONDS: NONCARCINOCENS 
COMPARISON SUMMARY OF BACKGROUND HAZARDS TO ON-SITE HAZARDS 

Parameter 
Arsenic 
Beryllium 
Cadmium 
Chromium 

Aroclor- 1254 
bis(2-Ethylhexyl) phthalate 
Dibenzofuran 

Total 
Arsenic 
Beryllium 
Cadmium 
Chromium 

bis(2-Ethylhexyl) phthalate 
Total 

Arsenic 
Beryllium 
Cadmium 
Chromium 

bis(2-Ethylhexyl) phthalate 

U-TOTAL 

U-TOTAL 

U-TOTAL 

Totat 

2.48-05 0.30% 0.01% 
l.lE-04 1.40% 0.04% 
2.6E-04 3.28% 0.10% 
5.7E-03 70.81% 2.20% 
1.9E-05 0.24% 0.01% 

On-Propew 
Resident 

:armer (RhfQ 
S.9EM 
7.SE-04 
3 .OE-03 
8.ZE-03 
1.8E-01 
1.2E-03 
2.6E-05 
8.9E-01 

9.5809 0.51% 0.00% 
4.9648 2.60% 0.00% 
1.8E-07 9.85% 0.004% 
8.6E-08 4.51% 0.00% 

O.OE+W 0.00% 0.0056 

%Total %Total 
Medium Receptor 
Hazard Hazard 

23.79% 22.88% 
0.30% 0.29% 
1.19% 1.15% 
3.29% 3.17% 

70.92% 68.21% 
0.50% 0.48% 
0.01% 0.01% 
0.00% 0.00% 

- -  

1.9E-06 0.10% 0.00% 
7.9E-05 4.26% 0.03% 
2.4E-04 13.10% 0.09% 
1.2E-03 63.99% 0.46% 
8.9847 0.05% 0.00% 

On-Propew % Total % Total 
Resident Medium Receptor 

Hazard Hazard Farmer Cm 
4.8E3-42 51.89% 51.89% 
3.48-02 37.55% 37.55% 
1.3E-03 1.40% 1.40% 
5.7E-03 6.25% 6.25% 
2.7E-03 2.91% 2.91% 

O.OE+OO 0.00% 0.0046 
O.OE+OO 0.0046 0.00% 
O.OE+OO 0.00% 0.00% 

-- 

7.6E-IO 0.15% 0.00% 
3.48-08 6.86% 0.0056 
1.7E-07 34.20% 0.00% 
1.8E-08 3.58% 0.0056 

O.OE+OO 0.00% 0.00% 

2.5E-01 100.00% 96.18461 9.2E-02 100.00% 100.00% 
1.9E-03 23.98% 0.75%1 1.5E-06 82.47% 0.00% 

8.0E-03 100.00% 3.11%] 1.9E-06 100.00% 0.0046 
3.4E-04 18.50% 0.13%) 2.7E-07 55.21% 0.00% 

1.8E-03 100.00% 0.71XI 5.0E-07 100.00% 0.00%1 
2 . m 1  9.2E-02 

NIA signifies that exposure of the receptor to the indicated medium is not applicable 
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are neptunium-237, thorium-230, uranium-234, uranium-233236, uranium-238, Arochlor-1254, and 

PAHs in soil. 

B .4.3 UNCERTAINTIES 

Uncertainty is inherent in any quantitative risk assessment. The objective of the uncertainty analysis 

is to identify key site-related variables that contribute most to uncertainty, and to characterize the 

nature and magnitude of impact of these uncertainties on the conclusions of the risk assessment. The 

uncertainty analysis provides the risk manager with a qualitative summary of information bearing on 

the level of confidence in the quantitative risk estimation. 

Uncertainty is a factor in each stage of the risk assessment process. Uncertainties in the Operable 

Unit 2 risk assessment are introduced in the initial selection of CPCs used to characterize exposure 

and risk; the exposure assessment; the toxicity assessment; and the risk characterization. This section 

address major sources of uncertainty associated with the Operable Unit 2 risk assessment. 

B.4.3.1 Uncertainty in Selection of CPCs 

There are several sources of uncertainty inherent in the CPC selection process. Constituents to be 

quantitatively addressed in the risk assessment are selected using an iterative process, which includes 

removal of essential nutrients, constituents present at levels comparable to background, and low 

toxicity compounds. The resulting CPCs represent those compounds likely to be of most potential 

significance in the overall risk assessment based on toxicity, concentration, and prevalence. The 

constituents eliminated as CPCs for the Operable Unit 2 risk assessment are not expected to contribute 

significantly to risk and so do not represent a significant source of uncertainty. 

Additionally, tentatively identified compounds .(TICS) were evaluated. TICs are those volatile and 

semivolatile organic compounds not included in the Full HSL/Full Radioisotope list for Operable 

Unit 2, but show high peaks on the chromatogram. For TICs, there is no minimum percentage of 

accuracy; identification accuracy can be as low as 30 percent and still be reported. Therefore, the 

assigned identity and concentrations are highly uncertain. 

IT Corp. laboratory produced Operable Unit 2 sample reports which included lists of TICs. A 

compilation of TIC data is presented by subunit in Appendices C through G. In conversations with 

the laboratory, it was determined that TICS could not be positively identified without a great level of 
. .' 
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uncertainty. However, TICs which appeared frequently included benzenedicarboxylic acid, siloxanes, 

silanes, and silanols. These compounds are likely artifacts of laboratory contamination. 

i 

2 

3 

An evaluation of TIC data was conducted during the validation process and were generally qualitied 4 

as "R" (rejected) or "NJ" (tentatively identified estimated). These chemicals were not positively 5 

identified and were therefore not carried through the quantitative risk assessment. In the unlikely 6 

event that TICs were found to be present, effects on the risk assessment would be minimal (e.g., risks 

posed by organic parameters would not exceed those posed by radiological and metal parameters). 

Since TICs were not positively identified, they will not pose a significant source of uncertainty. 

B.4.3.2 Uncertainties in Exuosure Assessment 

The land use assumptions, exposure scenarios, and receptors evaluated in the Operable Unit 2 risk 

assessment are largely defined by the Risk Assessment Work Plan Addendum (DOE 1992), 

subsequent direction by EPA, and a number of professional judgements and assumptions. The 

primary sources of uncertainty associated with scenario development are the definition of current and 

future land uses within the boundaries of Operable Unit 2. The exposure scenarios and receptors 

evaluated in the risk assessment are considered to be conservative, and are expected to result in 

overestimation of potential health risk. 

7 

X 

9 

10 

1 1  

12 
I . .  

13 

14 

15 

._* 
16 

1 .L 

17 

4 -  
A trespassing youth is evaluated in the risk assessment as a receptor who may have direct exposure to 

contaminants in Operable Unit 2 based on current land use. Under the current land use scenario, the 

trespassing youth is assumed to wander onto the site. This scenario appears reasonable because areas. 

of Operable Unit 2 offer appealing habitat for exploration and wildlife observation and may be an 

appealing area for a young person. 

20 
.. 

21 

22 

23 

24 

There is a high degree of uncertainty associated with the RME future l q d  use scenario evaluated for 

Operable Unit 2, particularly the quantitative assessment of risks for an on-property resident farm 

family. The probability that residential development will occur within the boundaries of Operable 

Unit 2 in the foreseeable future is unknown. However, it is reasonable to assume that some level of 

site control (i.e., access control or institutional controls) will be maintained for Operable Unit 2. 

More feasible exposure scenarios for Operable Unit 2 are those addressing off-property receptors. 

These off-property receptors include the off-property farm family resident who ingesti homegrown 
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produce and animal products. These exposure scenarios are consistent with current land use patterns 

and can thus be reasonably expected to occur in the present or future. The exposures for these 

receptors are those associated with off-site migration of site-related constituents, and result in levels of 

potential risk that are at least two orders of magnitude lower than those for on-property residential 

receptors. 

Each exposure factor selected for use in this risk assessment has some uncertainty associated with it. 

Standard assumptions regarding exposure frequency, duration, population characteristics, and 

activities may not be representative of exposure conditions for all receptors. Generally these factors 

are based on surveys of physiological and lifestyle protiles across the United States. The attributes 

and activities studied in these surveys generally have a broad distribution. To avoid underestimation 

of exposure, the Operable Unit 2 risk assessment follows EPA’s recommendation and uses RME 

assumptions that correspond to the 95th percentile for most of the exposure factors. In other words, 

the values used generally represent the habits of a small percentage of the population representing the 

upper bound exposure conditions. 

Estimation of exposure point concentrations using environmental fate and transport modeling 

introduces a number of potentially significant uncertainties into the risk assessment results. This 

uncertainty results from the use of generalized assumptions regarding contaminant distribution and 

intermedia transfer processes, as well as from intrinsic uncertainties in the models applied to estimate 

environmental concentrations. Section 5 .O and Appendix A of this report provide detailed discussions 

of the inputs and uncertainties associated with the modeling process. To avoid underestimating the 

concentrations of contaminants in environmental media, transport parameters were chosen to calculate 

the upper bound of possible exposure point concentrations (and hence risks). Thus, the uncertainties 

associated with modeled concentrations may be significant. 

The partitioning of contaminants between soil and vegetation (crops for human consumption and food 

for livestock) is not well characterized for most contaminants. Available data are used to make order- 

of-magnitude estimates of plant/soil partitioning relationships. The biotransfer factors that express 

contaminant partitioning between animal intake and animal-based food products (such as meat and 

dairy products) can only be estimated to within about two orders of magnitude (McKone and Ryan 

1989). These limitations have important implications for Operable Unit 2, where food-related 

pathways are significant for some receptors. 
. - .. 
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Considerable uncertainty is associated with the qualitative (hazard assessment) and quantitative (dose- 

response) toxicity assessment process. The hazard assessment characterizes the nature and strength of 

evidence of causation, or the likelihood that a constituent that induces adverse effects in animals will 

induce adverse effects in humans. Hazard assessment of carcinogenicity is evaluated as a weight-of- 

evidence determination, using either the International Agency for Research on Cancer (IARC) 1987 or 

EPA (1986~) schemes. Positive animal cancer test data suggest that humans contain tissue(s) that may 

also manifest a carcinogenic response; however, the animal data cannot necessarily be used to predict 

the target tissue in humans. In the hazard assessment of noncancer effects, however, positive animal 

data suggest the nature of the effects (Le., the target tissues and type of effects) anticipated in humans 

(EPA 1989~). 

Uncertainty in hazard assessment arises from the nature and quality (sensitivity and selectivity) of the 

animal and human data. Uncertainty is decreased when similar effects are observed across species, 

strain, sex, and exposure route; when the magnitude of the response is clearly dose-related; when 

pharmacokinetic data indicate a similar fate in animals and humans; when postulated mechanisms of 

toxicity are similar for humans and animals; and when the CPC is structurally similar to other 

chemicals for which the toxicity is more completely characterized. 

Uncertainty in the dose-response evaluation includes the determination of a slope factor for the 

carcinogenic assessment and derivation of an RtD or RfC for the noncarcinogenic assessment. 

Uncertainty is introduced from interspecies (animal-to-human) extrapolation, which, in the absence of 

quantitative pharmacokinetic, dosimetric, or mechanistic data, is usually based on consideration of 

interspecies differences in basal metabolic rate. Uncertainty also results from intraspecies, or 

individual variation. Finally, uncertainty arises from the quality of the key study (from which the 

quantitative estimate is derived) and the database. For cancer effects, the uncertainty associated with 

dose-response factors is mitigated by assuming the 95 percent upper bound for the slope factor. A 

source of uncertainty regarding quantitative risk estimation for the carcinogenic assessment is the 

method by which data from high doses in animal studies are extrapolated to the dose range expected 

for environmentally exposed humans. The linearized multistage model, which is used in nearly all 

quantitative estimations of human risk from animal data, is based on a nonthreshold assumption of 

carcinogenesis. An impressive body of evidence, however, suggests that epigenetic carcinogens, as 

well as many genotoxic carcinogens, have a threshold below which they are noncarcinogenic 
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(Williams and Weisburger 1991); therefore, the use of the linearized multistage model is conservative 

for chemicals that exhibit a threshold for carcinogenicity. 

Uncertainty in the derivation of RtDs is mitigated by the use of uncertainty and modifying factors. 

An uncertainty factor is applied in the derivation of the RtD or RfC to mitigate poor quality of the 

key study or gaps in the database. Additional uncertainty for noncancer effects arises from use of an 

effect level in the estimation of an RfD or RfC because this estimation is predicated on the assumption 

of a threshold below which adverse effects are not expected. Therefore, an additional uncertainty 

factor is usually applied to estimate a noeffect level. Additional uncertainty arises from estimation of 

an RfD or RfC for chronic exposure from less than chronic data. Unless empirical data indicate that 

effects do not worsen with increasing duration of exposure, an additional uncertainty factor is applied 

to the no-effect level in the less than chronic study. As a result, a combination of uncertainty and 

modifying factors may exceed 100, 1000, or more for a particular compound. 

To summarize, the uncertainty associated with the toxicity assessment is chemical-specific since it 

depends on the existing information used to derive the dose-response factor. In general, this 

uncertainty tends to be high (overestimate risks by two or more orders of magnitude) for the chemical 

risk assessment, but tends to be low (overestimate risks by an order of magnitude or less) for 

radionuclides. This difference is the result of animal versus human data used for chemical and 

radiological compounds, respectively. 

B.4.3.4 Uncertaintv in Risk Characterization 

Uncertainty in risk characterization results from assumptions made regarding additivity of effects from 

exposure to multiple compounds from various exposure routes. High uncertainty exists when 

summing ILCR or HIS for several substances across different exposure pathways. This assumes that 

each substance has a similar effect and/or mode of action. Often compounds affect different organs, 

have different mechanisms of action, and differ in their fate in the body where additivity is not 

appropriate. However, the assumption of additivity is made to provide a conservative estimate of 

risk. 

’. .‘ Risk characterization does not consider antagonistic or synergistic effects. Little to no information is 

available to determine the potential for antagonism or .synergism for CPCs. Therefore, this 
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uncertainty cannot be discussed based on the impact on the risk assessment since it has the potential to 

either over- or under-estimate potential human health risks. 

I 

2 

3 

The additivity of risks from radionuclides and chemical carcinogens is the subject of considerable 

debate. 

4 

EPA guidance (EPA 1989a) indicates that the two sets of estimates should be considered 5 

separately because: ( 1) chemical CSFs are developed using laboratory experiments and radionuclide 6 

toxicity values are based on' human epidemiological data, and (2) chemical CSFs represent an upper 

exposure to radionuclides are presented separately from those from chemical CPCs. 

7 

bound limit value while radionuclide slope factors are "best estimates. " Therefore, cancer risks from n 

9 
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ATTACHMENT B.1 

DESCRIPTION AND RESULTS OF INDOOR RADON MODELING 

The modeling results contained in this attachment are reproduced from two reports prepared by Fluor 4 

Daniel, Inc. : (1) The Screening Level Indoor Radon Modeling Report for the Operable Unit 2 

for' the Solid Waste Landfill, dated October 22, 1993. These documents and transmittal letters have 

been reproduced here with the permission of Fluor Daniel, Inc. 

5 

Remedial Investigation, dated October 21, 1993; and (2) the Screening-Level Indoor Radon Modeling 6 

7 

x 

9 

The Screening-Level Indoor Radon Modeling Report for the Operable Unit 2 Remedial Investigation 

appears as Attachment IIa. The Screening-Level Indoor Radon Modeling for the Solid Waste Landfill 

10 

I 1  

appears as Attachment IIb. 
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SCREENING-LEVEL INDOOR RADON MODELING 

Introduction 

This study was conducted to rapidly select or develop appropriate screening-level models for 

determining potential indoor Rn-222 concentrations from FEMP soil contaminated with Ra-226. The 

selection criteria include: 1) peer reviewed and published in literature, 2) demonstrated reproducible 

results, 3) produced reasonable results compared to measured data, 4) compatible with personal 

computers. In addition, models developed for regulatory agencies were weighted heavily in the 

selection process. Six models found in literature were initially reviewed: Nazaroff and Sextro (1989); 

Loureiro (1987); Garbes and Sextro (1989); Johnson and Ettinger (1991); Bruno (1983); and Nielson 

et a]. (1993a and 1993b). 

The final form of the model developed by Johnson and Ettinger (1991) addresses contaminants that 

do not undergo chemical transformation or decay; therefore, this model was dropped from further 

consideration. The model developed by Garbes and Sextro (1989) addresses the transport of radon 

through permeable but intact (no cracks or gaps) basement walls. Studies by Bruno (1983), Loureiro 

et ai. (1990), Nazaroff and Sextro (1989), and Nazaroffet al. (1987) indicate that most soil gas enters 

buildings through cracks in the surface or subsurface flooring or through below-grade gaps around 

pipes or  drains. Therefore, the Garbesi and Sextro (1989) model was dropped from further 

consideration. The model developed by Loureiro (1987) is not easily adaptable to spreadsheet 

calculations and had not been compiled for use on personal computers. In addition, the model is 

more rigorous than necessary for the screening-level analysis anticipated for this study. Therefore, 

this model was dropped from further consideration. The Loureiro (1987) model may be useful if a 

more detailed analysis is warranted based on results of the screening-level analysis. 

The model developed by Nazaroff and Sextro (1989) is similar to that originally presented by Bruno. 

(1983). The model development presented in Nazaroff and Sextro (1989) is more complete 

therefore, if it is used as a screening level model for this study. This model was specifically used to 

estimate indoor radon concentrations for houses with below-grade basements. 

Nielson et  al. (1993a) have recently completed development of the computer program W T R A D ,  
Version 3.1, for calculating radon emanation and transport into dwellings. The model is designed for 

use in the.%cros,o€t Windob  3.1 environment on a personal computer and is available from the EPA 

037.7 
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Office of Air Quality Planning and Standards, Air and Energy Engineering Research Laboratory. 

This model was specifically used in this study to estimate indoor radon concentrations for slab-on- 

grade houses. 

Nazaroff-Sextro Model 

Nazaroff and Sextro (1989) originally developed this model to determine indoor Rn-222 

concentrations from the measured Rn-222 source potential of the surrounding soil (based on 

measured Rn-222 concentrations in the soil gas). The source potential can also be calculated from 

the measured Ra-226 activity concentrations in the soil. Such activity concentrations (in pCi/g) from 

the South Field are used in this screening-level analysis to calculate the Rn-222 source potential and 

resulting indoor Rn-222 concentrations. The basic assumption for Nazaroff-Sextro model is that a 

negative pressure difference exists between the basement and the surrounding soil. This pressure 

I 
difference is the driving force for soil gas entrainment into the basement. 

The significant parameters that must be calculated for this analysis include the release rate of Rn-222 

I from the soil into the soil gas, G [pCi/(m3=s)], the radon activity flux (or source potential) into the ' .  

basement gap or crack, F [pCi/s], and the indoor Rn-222 concentration, C z  [pCi/m3]. The method 

for calculating G and F is based on fundamental radon production and transport equations. 

The following equation can be used to calculate G: 

where E - - radon emanation coefficient, 
P S  = density of the soil particles, g/cm3, 
Cy  = Ra-226 concentration in the soil, pCi/g, 

n = total soil porosity. 
h . -  - Rn-222 decay constant, l/s, and 

Two cases of interest arise when for determining the radon flux into the crack or gap: 1) low soil gas 

flow rates into the gap and 2) high soil gas flow rates into the gap. For the low-flow case, the radon 

activity flux is directly proportioned to the pressure difference: 

-2- 



where L .  = perimeter length of the basement, m, 
AP = dynamic pressure difference, Pa = kg/(m**), 
k = intrinsic permeability of the soil, m2, 
P = dynamic viscosity of the soil gas, kg/(m*s), 
H 
r 

= 
= 

depth of basement floor below the soil surface, m, and 
half-width of crack or radius of cylindrical gap in basement floor, m. 

For the high-flow case, the radon concentration at the crack surface is depleted because of the short 

travel time of soil gas parcels through the soil, relative to the radon half-life. This depletion regime 

occurs under the condition: 

. .  

A P  k > 0.5npAH2 In ( 2 H / r )  

When this condition exists, the radon activity flux is given by: 

Once the source potential, F, has been determined, the indoor Rn-222 concentration can be 

calculated: 

where C = indoor Rn-222 concentration, pCi/m3, and 

Qv = flow rate of outdoor air into the building, m3/s. 

The flow rate of outdoor into the building can be estimated by the volume of the building and the 

ventilation rate (or air turnover rate): 

Qv = q (1 w h) / 3600 

where 9 = ventilation rats,buildinr ~ l u m a  

I = building length, m, 
W = building width, m, and 
h = building height, m. 

The dimensions defined in this screening analysis are presented on Figure 1. 
.. , -. : . . - L .  ; . .  
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Several underlying assumptions were made to develop an analytical solution to the screening level 

model. These assumptions include (Nazaroff and Sextro 1989): 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11.  

The soil has uniform and isotropic properties. 

The soil containing Ra-226 lies directly beneath and adjacent to the basement. 

Molecular diffusion can be neglected compared to bulk soil gas flow as a radon 
transport process. 

The building has a basement floor with a crack or  gap penetrating to the soil beneath 
the floor and extending around the building perimeter and has uniform width. 

The moisture content of the soil is low enough that dissolved Rn-222 may be 
neglected. 

The soil gas velocity through the soil is described by Darcy's law; the soil gas flow rate 
is low enough to be in the laminar-linear regime. 

Pressure disturbances associated with Rn-222 migration in soil are negligible 
compared to atmospheric pressure; therefore, soil gas and air are treated as 
incompressible fluids. 

The system being modeled is at steady-state conditions. 

The interior of the building can be treated as a single, well-mixed volume. 

The radon entry rate from soil is equal to the radon source potential. 

The radon decay rate is much slower than the building ventilation rate. 

The potential effect of these assumptions on the estimated indoor radon concentrations are briefly 

discussed below. 

The weather-induced pressure difference developed in homes with basements is typically 1 to 10 Pa 

(Sextro 1993; Nazaroff et al. 1987; Johnson and Ettinger 1991). Based on this pressure difference, 

the majority of radon available for transport into the basement lies within approximately 1 meter of 

the basement floor for soils with moderate-to-low intrinsic permeabilities (Sextro, 1993). The soils 

in the South Field area can typically be classified as silty loam or silty clay loam (Mulder 1993), which 

have relatively low intrinsic permeabilities (Kunz 1988). As a result, the first, third, sixth, seventh, 

and eighth assumptions listed above are valid and provide reasonable results. 

-4- 
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FIGURE 1 
, INDOOR RADON STUDY TYPICAL HOUSE WITH S U B O E  BASEMENT 
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. The second assumption will provides reasonable-to-conservative (high) results. The fourth assumption 

may provide high or low estimates, depending on the assumed gap width. The ninth assumption 

provides reasonable results for a risk assessment, provided that the  occupants move about the  house 

and do not spend more than 50 percent of their time in the basement, where elevated levels of radon 

can occur (Nazaroff et  al. 1987). The fifth, tenth and eleventh assumptions tend to provide 

conservative results by overestimating the total quantity of radon gas available for migration into the 

basement. 

Sextro (1993) has indicated that the assumptions made to develop the analytical model limit its 

applicability to subgrade floors that are typically 1.5 to 3 meters below the soil surface. This model 

would not be applicable to slab-on-grade buildings. 

Site-specific soil parameters for the South Field were used develop indoor radon concentration 

estimates. These parameters are presented in Table 1. 

Table 1 
South Field Soil Parameters 

Parameter . Surface Soil (0 to 6 )  

Moisture Content 
Wt% 
Vol% 

30.8 
1.7 

0.52 

18.2 
31.0 

Subsurface Soil (Below 6 )  

2.919 
1.85 
0.41 

20.0 
37.0 

Source: Garland 1993. 

Since the subgrade basement screening model is applicable for basement depths of 1.5 to 3 meters 

and the effective distance in soil for radon transportation to a basement crack or gap is approximately 

1 meter, the surface soil radium concentration is not expected to contribute substantially to radon 

flow into the basement opening (Sextro 1993). Therefore, the,subsurface soil parameters were be 

used to estimate indoor radon concentrations from subsurface migration of soil gas into basements. 

Note that the scope of this analysis does not consider above-grade radon or radium transport into the 

house through open windows or doors. 

. 
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5 1 7 2  
Two sets of house parameters were analyzed for the subgrade basement model. The first set was 

taken directly from the Operable Unit 1 Baseline Risk Assessment (DOE 1993) and was used to 

provide a consistent set of parameters between the operable unit risk assessments. The second set 

was developed from typical house parameters available in literature for single story houses with 

basements (Nazaroff et al. 1987; Nazaroff and Sextro 1989; Loureiro et  al. 1990; Johnson and 

Ettinger 1991; and Bruno 1983). The air exchange rate for both houses was assumed to be 0.1 air 

changes per hour, which is typical for new, tightly constructed homes (Bruno 1983). The house 

parameters are presented in Table 2. 

I 

Table 2 
House Parameters for Indoor Radon Analysis 

I Parameter House with Basement OU1 RI Parameters 

1, meters 
w, meters 
h, meters 
q, l/hr 
L, meters 
V, m3 
Qv, m3/s 
2r, mm 

12 
10 
2.33 (per floor) 
0.1 
44 

560 
0.0156 
1 

20 
10 
3 

0.1 
60 

600 
0.0167 

1 

Sources: DOE 1993; Nazaroff et al. 1987; Nazaroff and Sextro 1989; Loureiro et ai. 1990; Johnson and Ettinger 
1991; and Bruno 1983. 

R A E W  Version 3.1 

The FtAETRAD model computes radon production from radium decay, radon interactions in the 

solid, liquid, and gas phases of soils and concretes, and radon gas transport and indoor entry by both 

diffusion (concentration-driven) and advection (with pressuredriven air flow). It solves Laplace’s 

equation in steady state to define air pressure distributions under and near the house and to obtain 

air-flow velocities used in the radon calculations. The radon differential equation also is solved in 

steady state, and incorporates the air velocity field in computing simultaneous diffusive and advective 

radon transport. The equations are solved numerically in ellipticalcylindrical geometry to represent 

houses of different size and with varying rectangular aspect (lengthhidth) ratios. Radon entry rates 

into a house are computed by integrating the total radon transport across the floor surface area. 

Indoor radon concentrations are also estimated from the computed entry rates divided by the house 

volume and its air ventilation rate (Nielson et  al. 1993a). 
$ 2! f.: . .  . % , i s  + :  
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As currently developed, RAETRAD specifically addresses slab-on-grade buildings. The underlying 

equations are such that extension of the program to subgrade floors (ie., basements) can be 

developed (Rogers 1993). The model can calculate radon diffusion and transport through various 

soil layers, building foundation materials, and building slab penetrations (cracks, drains, etc.). The 

model has been validated for slab-on-grade buildings (Nielson, et ai., 1993a). 

Because RAETRAD can address multiple soil layers, the surface and subsurface soil parameters were 

used in this analysis. The house and soil configuration is shown in Figure 2. 

Studv Results 

The results of the Jazaroff-Sextro m o d  are presented in Attac..ment 1, and the model input and 

RAETRAD model results are presented in Attachment 2. The estimated indoor radon concentration 

for each case is summarized in Table 3. 

Model 

Nazaro ff-Sextro 

RAETRAD 

Table 3 
Estimated Indoor Rn-222 Concentrations, pCVI 

House with Basement Slab on Grade 
Twical OU1 RI House 

O.oO08 0.00 1 13.0” 

- - 17.3 

a For comparison only. Nazaroff and Sextro model not developed for slab-on-grade homes. 

’ The slab-on-grade house provides the worst-case results with indoor radon concentrations significantly 

higher than the EPA-recommended action level of 4 pCi/l. 

Results for the subgrade basement configuration are approximately four orders of magnitude below 

the slab-on-grade results. This difference is attributed to the difference in intrinsic permeability of 

the surface soil and subsurface soil. The subsurface soil is substantially less permeable than the 

surface soil; therefore, gas migration into a subgrade basement occurs more slowly than migration into 

the slab-on-grade house. The relationship between the intrinsic permeability, pressure difference, and 

indoor radon concentration is presented in Figure 3. 
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Comparing the results for the Nazaroff-Sextro model to the RAETRAD model for slab-on-grade 

construction indicates relatively good agreement between the models. Therefore, the Nazaroff-Sextro 

0385 
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Figure 3 
Indoor Radon Concentration vs Soil Permeability 

for Various Pressure Differentials 
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ATTACHMENT 1 

NAZAROFF-SEXTRO MODEL RESULTS 
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INDOOR RADON CALCUI.K'I'ION METNOD' 
Site - Spccific Soil I'aramcters (Subsurface) 
Typical Building Dimensions 
Basement Elevation @ 2 m below grade 

Constants: 

E =  Rn emanation coefficient 
Lambda = Rn -222 decay constant 
U =  

Rho, = 
c , R a  = 
n =  
DelP = 
k =  
H =  
r =  
I =  

h =  
q =  

W= 

G =  
G =  
K, = 
K, = 
% =  
% =  

F,, = 
F,, = 

F =  

Fhi = 
Fhi = 
L =  
V =  
Qv = 
Cih = 
Cih = 

Dynamic viscosity of air in soil pores (@ 2OOC) 

Variables: 

Density of the soil solid phase = bulk density / ( 1 - n ) 
Ra-226 Concentration in soil, (pCi/g) 
Soil porosity 
Dynamic pressure difference between soil surface and basement 
Intrinsic permeability of the soil 
Depth of basement floor below soil surface 
Half-width of crack or gap in basement floor 
Length of building 
Width of building 
Height of building (Note: h > = H) 
Building air exchange rate (building volurnesihr) 

Calculations: 

Rn-222 release rate into soil pore spaces 
E Rho (CSRB) Lambda (( l-n)/n) lo6 
Determines which case to analyze in the F equation 
DelP k 
Determines which case to analyze in the F equation 
0.5 n u Lambda H2 In (2H/r) 
Rn -222 source term from soil gas, 2 cases: 
F,, or Fhi 

1. Low air flow into basement, F,, , if K, e = I(2 
(2 Pi G L DelP k)/[u Lambda (In(2Wr))l 
2. High air flow into basement, Fbi, if K, > & 
(4.0) G L H%'" [(DelP k) / (u Lambda In(2H/r)lm 

perimeter of basement floor (21+2w) 
Volume of building 
Exchange air flow rate 
Indoor radon concentration from soil gas source 
F/Qv 

(1 w h) 
(9 " ) ~ 6 0 0  

# 5 1 1 2  

0.2 

1.70E -OS kg/ms 
. 2.10E-06 l/s 

3.14 g/crn3 
2.919 pCi/g 
0.41 

5 kg/ms2 

2 m  
0.0005 rn 

12 m 
10 m 

4.6667 rn 
0.1 l h  

5.11E-16 m2 (silty clay loam; 

5.540 (pCi/m3s) 

2.56E- IS 

2.63E-10 

122E-02 (pCi/s) 

NA (pCi/s) 
44 (m) 

~60.00 .(m3) 
1.56E-02 (m3/s) 

7.84E-01 (pCi/m3) 
I 7.84E-04 (pCi/l) 

Source: Nazaroff, W.W. and R.G. Searo, "Technique for Measuring the Indoor 
Environmental Science and Technology, V. 23, No. 4, pp. 451 -458 (Apr 1989). 

Source Potential of Soil,". 



(&teASpkcifk‘Soil kfamctcrs (Subsurlacc) 
‘OU1 RI Building Dimensions 
Basement Elevation @ 2 m below grade 

Constants: 

E =  
Lambda = 
U =  

Rho, = 

n =  
DelP = 
k =  
H =  
r =  
I= 

h =  
4 =  

c,R” = 

W= 

G =  
G =  
K, = 
K, = 
K 2 =  
K 2 =  

Flow = 
Flow = 

F =  

Fhi = 
Fbi = 
L =  
V =  
Qv = 
cp = 
ciR” = 

Rn emanation coefficient 
Rn -222 decay constant 
Dynamic viscosity of air in soil pores (@ 2OOC) 

Variables: 

Density of the soil solid phase = bulk density / ( 1 - n ) 
Ra-226 Concentration in soil, (pCi/g) 
Soil porosity 
Dynamic pressure difference between soil surface and basement 
Intrinsic permeability of the soil 
Depth of basement floor below soil surface 
Half-width of crack or gap in basement floor 
Length of building 
Width of building 
Height of building (Note: h > = H) 
Building air exchange rate (building volurneshr) 

Calculations: 

Rn-222 release rate into soil pore spaces 
E Rho (CSRa) Lambda ((1-n)/n) lo6 
Determines which case to analyze in the F equation 
DelP k 
Determines which case to analyze in the F equation 
0.5 n u Lambda H2 In (2H/r) 
Rn -222 source term from soil gas, 2 cases: 

1. Low air flow into basement, F,,,, if K, < = $ 
(2 Pi G L DelP k)/[a Lambda (In(2H/r))] 
2. High air flow into basement, Fhi, if K, > & 
(4.0) G L Hmnm [(DelP k) / (u Lambda In(2H/r)]” 

Flow 0‘ ‘hi 

perimeter of basement floor (21+2w) 
Volume of building (Iwh) 
Exchange air flow rate 
Indoor radon concentration from soil gas source 
F/Qv 

(4 V)P600 

0.2 

1.70E-05 kg/ms 
2.10E-06 I/s 

3.14 g/cm3 
2.919 pCi/g 
0.4 1 

5 kg/ms2 

2 m  
0.0005 m 

20 m 
10 m 
3 m  

0.1 l/h 

5.11E-16 m2 (silty clay loam: 

5.540 (pCi/m3s) 

2.56E- 15 

2.63E- 10 

1.66E-02 (pCi/~) 

9.98E-01 (pCi/m3) 
I 9.98E-04 (~Ciil) 

Source: Nazaroff, W.W. and R.G. Sextro, Technique for Measuring the Indoor %n Source Potential of Soil,”. 
Environmental Science and Technology, V. 23, NO. 4, pp. 451 -458 (Apr 1989). 
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1ND001t RADON CALCULATION METIJOD* 
Site-Specific Soil Parametcrs (Surface) 
OU1 KI Building Dimensions 

E = .  
Lambda = 
U =  

Rho, = 
csb = 
n =  
DelP = 
k =  
H =  
r =  
I =  

h =  
q =  

W= 

G =  

K, = 
K, = 

F =  
K2= 

Flow = 
Flow - - 
Fhi = 
Fhi = 
L =  
V =  
Qv = 
ciR” = 
ciR” = 

Constants: 

Rn emanation coefficient 
Rn-222 decay constant 
Dynamic viscosity of air in soil pores (@ 2OoC) 

Variables: 

Density of the soil solid phase = bulk density / ( 1 - n ) 
Ra-226 Concentration in soil, (pCi/g) 
Soil porosity 
Dynamic pressure difference between soil surface and basement 
Intrinsic permeability of the soil 
Depth of basement floor below soil surface 
Half-width of crack or gap in basement floor 
Length of building 
Width of building 
Height of building (Note: h > = H) 
Building air exchange rate (building volumeshr) 

Calculations: 

Rn-222 release rate into soil pore spaces 
E Rho (CSRB) Lambda ((1-n)/n) lo6 
Determines which case to analyze in the F equation 
DelP k 
Determines which case to analyze in the F equation 
0.5 n u Lambda H2 In (2Wr) 
Rn-222 source term from soil gas, 2 cases: 
‘,ow 0‘ ‘hi 

1. Low air flow into basement, F,ow., if K, < = K2 
(2 Pi G L DelP k)/[u Lambda (In(2H/r))] 
2. High air flow into basement, Fbi, if K, > K, 
(4.0) G L Hmnm [(DelP k)/  (u Lambda In(lZH/r)]” 

perimeter of basement floor (21+2w) 
Volume of building (Iwh) 
Exchange air flow rate 
Indoor radon concentration from soil gas source 
F/Qv 

(9 V)P600 

0.2 
2.10E-06 l/s 
1.70E-05 kg/ms 

3.54 g/cm3 
30.8 pCi/g 
0.52 

5 kg/ms2 
1.32E-12 m2 (silty clay loam; 

0.15 m 
0.OOOS m 

20 m 
10 m 
3 m  

0.1 lk 

42271 (pCi/m3s) 

6.60E- 12 

1.34E- 12 

NA (pCi/s) 

2.17E+02 (pCi/s) 
60 (m) 

600.00 (m3) 
1.67E-02 (m3/s) 

1.30E+04 (pCi/m3) 
1.30E+01 (pCi/l) 

Source: ,Nazaroff, W.W. and R.G. Sextro, ‘Technique for Measuring the Indoor 222Rn Source Potential of Soil,”. 
Environmental Science and Technology, V. 23, No. 4, pp. 451 -458 (Apr 1989). 
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SCENARIO TITLE: OU2 R I :  RUN 01, SITE-SPECIFIC SOIL DATA, DEFAULT BUILDING PARAMETERS RAETRAD v3.0 
RAdon Emanation and TRAnsport i n t o  Dwel l ings 

developed by Rogers 8 Associates Engineering Corporation 
FILE NAME: OU2R1010 

. .-, 

RADON ENTRY PROFILE: 

-House Center- 
I 0 

' 0  
0 
0 '  
0 

I ' 0  

I 
I 

I 0 
I 0 

I 0 
I 0 
I 0 

I 0 

I I  
. I  0 

I 0 

0 

I 0 
I 0 

E L l i p t i c a l  crack 
I 0 
1 
;-----a===== 

Y 
Y 
Y 
Y 
?I 
y 
Y 
Y 
Y 
Y 
Y 
Y 
Y. 
Y 
Y 
Y 

Radial  
Pos i tn  

f t  

1 .oo 
2.00 
3.00 
4.00 
5.00 
6.00 
7.00 
8.00 
9.00 

10.00 
11-00 
12.00 
13.00 
14.00 
15.00 
16.00 
17.00 
18.00 
19.00 
20.00 

INDOOR TOTAL 

21 .oo 
22.00 
23.00 
24.00 
25.00 
26.00 
27.00 

29.00 
30.00 
35 -00 
32.00 
33.00 
34.00 

_ - - - _ _  

28.00, 

A i r  
En t r y  
Rate 
cfm - _ _ _ _ - - _ -  

4.00E-08 
1.20E-07 
2.00E-07 
2.80E-07 
3.61E -07 
4.41 E-07 
5.21E-07 
6.02E-07 
6.82E-07 
7.63E -07 
8.44E-07 
9.24E-07 
1.01E-06 
1 .O9E-06 
1.17~-06 
1.25E-06 
1.32E-06 
1.03E-02 
3.61 E - 06 
4.69E-06 
1.03E-02 

-9.58E-03 
-1.22E-03 
-1.57E-04 
-2.12E-05 
-3.69E-06 
-1.33E-06 
-9.27E-07 
-8.05E-07 
- 7.36E-07 
-6.86E-07 
-6.49E - 07 
-6.21 E-07 
-6. OOE -07 
-5.85E-07 

Average 
Radon 

Flux 
pC i /m2s 

9.14E-02 
9.14E-02 
9.14E-02 
9.14E-02 
9.14E - 02 
9.14E-02 
9.14E-02 
9.13E - 02 
9.13E - 02 
9.12E -02 
9.10E-02 
9.06E-02 
9.01 E -02 
8.91E -02 
8.73E-02 
8.43E-02 
7.90E -02 
4.97E - 01 
5.86E-02 
2.23E-02 
1.25E-02 

6.71E-01 
4.18E - 01 
3.88E -01 
3.8415 - 01 
3.84E - 01 
3.84E - 01 
3.84E - 01 
3.84E - 01 
3.84E - 01 
3.84E - 0 1 
3.84E - 01 
3.84E - 01 
3.84E - 01 
3.84E - 01 

- - - - - - - - 

Radon 
Entry 

Rate 
pC i /s 

5.74E - 01 
1.72€+00 
2.87E+00 
4.02E+OO 
5.17E+00 
6.32E+00 
7.46€+00 
8.61 E+OO 
9.75E+00 
1 .09E+O1 
1.20E+01 
1.31E+01 
1.41E+01 
1.51E+01 
1.59E+01 , 

1.64E+01 
1.64E+01 
1 .09E+O2 
1.36E+01 
5.47E+OO 
2.89E+02 

1.73E+02 
1.13E+02 
1.1OE+O2 
1.14€+02 
1.18€+02 
1 .23E+02 
1 .28E+02 
1.33E+02 
1.37E+02 
1.42E+02 , 

1.47E+02 
1.52E+02 
1.57E+02 
1.62€+02 

_ _ _ _ _ _ _  - 



HOUSE : Y 

LY. 

'. Dimensions : 32.8 x 65.6 f t .  
Area : 2152 sq. f t .  
F i l l  thickness : 0 u n i t s  ( . O f t . )  
Footing depth : 1 u n i t s  ( .3ft .)  

Equiv. e l l i p s e  radius : 19 f t .  Outdoor Pressure : .OO Pa 
Aspect r a t i o  : 2.000 Indoor Rn End. : .OO pCi/L 
Circumference : 238.8 f t .  Outdoor Rn Bnd. : .OO pCi/L 
Indoor pressure -5.0 Pa. Radial Mesh Uni ts  : 1.00 f t .  

FLOOR OPENINGS: 
Crack o r  

Penetrat ion 
Type - - - - - - - - - - - - - - - - - -  

E l l i p t i c a l  Crack 

LOC. Frm Local Local Radial Arc 
Number o f  Permtr Pressure Rn Bndry Width Length Poros i ty  Perm. D i f f .  

Penetrations f t  Pa pCi/L cm cm cm2 cm2/s - - _ _ _  _ _ - - _ _ _ _ _ _ _ _  _ _ _ _ - - - -  - - - _ _ _ _ -  _ _ - _ _ _ - _  _ - - - - -  - - - _ _ _ _ -  - - - - - _ - -  . - _ _ - - _ - -  - - - _ - _ _ _  
1.000 -5.00 .OD .10 5603.56 .600 1.00E-04 6.00E-02 

FOUNDATION & SOILS: 
Lyr Thickness V r t .  Re226 Dens. Eman. l o t .  Sa tan  P.Diam Diff.Rad Diff .Ver Perm-Rad Perm.Ver 
No. f t  Div. pCi/g g / c d  frac. Poros frac. cm cm2/s cm2/s Cm2 Cm2 _ _ _  _ _ _ _ - - _ _ _  _ - - -  - - _ _ _  - _ - - -  - _ _ _ _  - _ - _ -  - - - - _  _ - - - - - - -  _ - - _ _ _ _ _  - - - - - _ _ _  - _ - _ _ - - -  - - - - - _ _ -  . 
FLR .SO0 1 .O 2.100 .OOO .222 -769 .000290 6.29E-04 6.29E-04 1.23E-12 1.23E-12 

1 .SO0 2 30.8 1.700 .200 .520 .596 .011400 7.90E-03 7.90E-03 1.32E-08 1.32E-08 
2 29.500 29 2.9 1.850 .200 -410 .902 .005600 1.81E-04 1.81E-04 5.11E-12 5.11E-12 

FTG .250 1 .O 2.100 .OOO .222 .769 .000290 6.29E-04 6.29E-04 1.23E-12 1.23E-12 

Kads 
cc/g Mater ia l  
. - - - - _  - _ - - - - - _  

-000 Concl 
.001 SiLom 
.OOO SiCLm 
-000 Concl 



ATTACHMENT 2 

FWETRAD MODEL RESULTS 

041424331 -2ARN1 



a 
I 

Y 35.00 -5.76E-07 3.84E-01 
Y 36.00 -5.71E-07 3.84E-01 
Y 37.00 -5.70E-07 3.84E-01 

. : Y 38.00 -5.73E-07 3.84E-01 
...., Y 39.00 -5.80E-07 3.84E-01 

Y 40.00 -5.91E-07 3.84E-01 

* 

’. J . %’, 

bcr 

..I - 
INDOOR RADON : 17.346 pCi/L (assuming .10 ach 8 9.84 f t  Height) 

CPU Calc. Time: 279.00 seconds 

1.66E+02 
1.71E+02 
1 .76E+02 
1.81E+02 
1.86E+02 
1.91E+02 



SCENARIO TITLE: W 2  RI: RUN 01, S I T E - S P E C I F I C  SOIL DATA, DEFAULT BUlLOlNG PARAMETERS RAETRAO v3.0 
RAdon Emanation and TRAnsport in to  OweL Lings 

developed by Rogers 8 Associates Engineering Corporation 
FILE NAME: OU2R1010 

Suction Pressures, ( -  .0010 Pa) depth ( f t . ) - - - - - >  
.O .5 .8 1.0 2.0 3.0 4.1 5.1 6.1 7.1 8.1 9.1 10.2 11.2 12.2 13.2 14.2 15.2 16.3 17.3 18.3 19.3 20.3 21.3 22.4 

1 4264 4264 4264 4094 3925 3759 3598 3442 3293 3151 3017 2892 2775 2667 2567 2476 2393 2318 2251 2191 2138 2092 2052 2018 1991 
2 4264 4264 4264 4093 3923 3756 3594 3438 3288 3146 3012 2887 2770 2662 2562 2471 2388 2314 2247 2187 2134 2088 2048 2015 1987 
3 4264 4264 4264 4091 3919 3751 3588 3430 3280 3137 3002 2877 2760 2652 2552 2461 2379 2305 2238 2178 2126 2080 2041 2008 1980 
4 4264 4264 4264 4088 3914 3743 3577 3418 3266 3122 2987 2861 2744 2636 2537 2447 2365 2291 2225 2166 2114 2069 2030 1997 1970 
5 4264 4264 4264 4084 3906 3732 3563 3401 3248 3102 2966 2840 2723 2615 2517 2427 2346 2273 2207 2149 2098 2054 2015 1983 1957 
6 4264 4264 4263 4078 3896 3717 3545 3380 3224 3077 2940 2813 2696 2589 2491 2402 2322 2250 2186 2129 2079 2035 1997 1966 1940 
7 4263 4263 4263 4072 3883 3699 3521 3353 3194 3045 2907 2780 2663 2557 2460 2372 2294 2223 2160 2104 2055 2012 1976 1945 1920 
8 4263 4263 4263 4063 3866 3675 3492 3319 3157 3007 2868 2741 2624 2519 2423 2337 2260 2191 2130 2075 2028 1986 1951 1921 1897 
9 4263 4263 4262 4052 3846 3646 3457 3279 3113 2961 2821 2694 2579 2475 2381 2297 2222 2155 2095 2043 1997 1957 1923 1895 1871 
10 4262 4262 4262 4039 3820 3611 3413 3229 3060 2906 2766 2640 2526 2424 2333 2251 2178 2114 2057 2006 1962 1924 1892 1865 1843 
11 4262 4262 4262 4022 3788 3566 3359 3170 2997 2842 2702 2577 2466 2367 2278 2200 2130 2068 2014 1966 1925 1889 1858 1832 1811 
12 4261 4261 4261 4000 3747 3510 3293 3097 2922 2766 2628 2506 2398 2302 2218 2143 2077 2019 1968 1923 1884 1850 1821 1797 1778 
13 4261 4261 4261 3971 3694 3439 3211 3009 2832 2678 2543 2425 2322 2231 2152 2081 2020 1965 1918 1876 1840 1809 1782 1760 1742 
14 4260 4260 4260 3931 3623 3347 3108 2902 2726 2576 2446 2335 2238 2153 2080 2015 1958 1908 1865 1827 1794 1765 1741 1721 1704 
15 4260 4260 4260 3873 3524 3226 2978 2772 2601 2458 2338 2234 2146 2069 2002 1944 1893 1848 1809 1775 1745 1720 1698 1680 1665 
16 4260 4260 4259 3783 3382 3064 2813 2615 2456 2325 2217 2125 2046 1979 1920 1869 1824 1785 1751 1721 1695 1672 1653 1638 1625 
17 4264 4264 4257 3627 3169 2844 2607 2429 2289 2177 2085 2007 1941 1884 1834 1791 1753 1720 1691 1665 1643 1624 1608 1594 1583 
18 4632 4380 4211 3315 2839 2549 2354 2212 2103 2016 1943 1882 1830 1785 1745 1710 1680 1653 1629 1608 1590 1574 1561 1550 1541 
19 3208 3208 3134 2624 2346 2176 2059 1972 1903 1846 1797 1754 1717 1684 1655 1629 1606 1585 1567 1551 1537 1525 1514 1505 1498 
20 2789 1645 1645 1736 1767 1765 1747 1724 1698 1673 1648 1625 1603 1583 1565 1548 1532 1518 1505 1494 1484 1475 1467 1460 1455 
21 0 0 200 932 1238 1380 1450 1485 1500 1505 1504 1499 1492 1484 1476 1467 1459 1451 1444 1437 1431 1425 1420 1416 1413 
22 0 0 24 551 878 1075 1195 1270 1317 1347 1366 1378 1385 1388 1389 1389 1388 1386 1384 1381 1379 1376 1374 1372 1371 
23 0 0 3 369 650 850 990 1087 1156 1205 1240 1265 1284 1297 1307 1314 1319 1323 1325 1327 1328 1329 1329 1330 1330 
24 0 0 0 272 504 689 830 937 1018 1079 1126 1162 1190 1212 1229 1243 1254 1262 1269 1275 1279 1283 1286 1288 1290 
25 0 0 0 213 407 572 706 815 901 970 1025 1069 1104 1133 1157 1176 1192 1205 1216 1225 1233 1239 1244 1248 1251 
26 0 0 0 175 340 486 611 716 804 877 936 986 1027 1061 1090 1114 1134 1151 1166 1178 1188 1197 1204 1210 1215 
27 0 0 0 149 291 421 537 637 724 797 860 913 958 997 1029 1057 1081 1101 1119 1134 1146 1157 1166 1174 1180 
28 0 0 0 130 255 372 478 573 657 731 794 849 897 939 974 1005 1032 1055 1075 1093 1108 1120 1131 1140 1147 
29 0 0 0 115 227 333 432 522 602 674 738 794 844 887 925 959 988 1013 1036 1055 1072 1086 1098 1108 1116 
30 0 0 0 104 206 303 394 479 557 627 690 747 797 842 882 917 948 975 999 1020 1039 1054 1068 1079 1088 
31 0 0 0 95 189 279 364 445 519 587 650 706 757 802 843 880 913 941 967 989 1009 1026 1040 1052 1062 
32 0 0 0 88 175 259 340 416 488 554 615 671 722 768 810 848 881 911 938 961 $82 1000 1015 1028 1039 
33 0 0 0 83 164 244 320 393 462 527 587 642 693 739 781 819 854 885 912 937 958 977 993 1007 1018 
34 0 0 0 78 156 231 304 375 441 504 563 617 668 714 757 795 831 862 890 916 938 957 974 988 999 
35 0 0 0 75 149 221 292 359 424 485 543 597 647 694 736 775 811 843 872 898 920 940 957 972 984 
36 0 0 0 72 143 213 282 347 411 471 528 581 631 677 720 759 795 827 857 883 906 926 944 959 971 
37 0 0 0 70 139 207 274 338 400 459 516 568 618 664 707 746 782 815 844 871 894 915 933 948 961 
38 0 0 0 68 136 203 268 332 393 451 507 559 608 654 697 737 773 806 835 862 886 907 925 940 953 
39 0 0 0 67 134 200 265 328 388 446 501 553 602 648 691 730 766 800 829 856 880 901 919 935 948 
40 0 0 0 67 133 199 263 325 386 443 498 550 599 645 688 727 763 797 827 853 877 899 917 932 945 

Suction Pressures, ( -  .0010 Pa) 
23.4 24.4 25.4 26.4 

depth ( f t . ) - - - - - >  



1 1969 1952 1942 1936 
2 1965 1949 1938 1933 

*2 3 1959 1943 1932 1927 
4 1949 1933 1922 1917 
5 1936 1920 1910 1905 
6 1919 1904 1894 1889 

8 1878 1864 1854 1849 
9 1853 1839 1830 1825 

10 1825 1812 1803 1799 
11 1795 1783 1774 1770 
12 1762 1751 1743 1739 
13 1728 1717 1710 1707 
14 1691 1682 1675 1672 
15 1653 1645 1639 1636 
16 1614 1607 1602 1599 
17 1574 1568 1563 1561 
18 1533 1528 1524 1523 
19 1492 1488 1485 1484 
20 1451 1448 1445 1444 
21 1410 1408 1406 1406 
22 1369 1368 1368 1367 
23 1330 1330 1330 1330 
24 1291 1292 1293 1293 
25 1254 1256 1257 1258 
26 1218 1221 1223 1224 
27 1184 1188 1190 1191 
28 1152 1157 1159 1161 
29 1123 1127 1130 1132 
30 1095 1100 1104 1106 
31 1070 1075 1079 1081 
32 1047 1053 1057 1059 
33 1026 1033 1037 1039 
34 1009 1015 1020 1022 
35 993 1000 1005 1007 
36 981 988 993 995 
37 970 978 983 985 
38 963 970 975 978 
39 958 965 970 973 
40 955 963 968 970 

t 
4. 
7 '  

99 

L..' 7 1900 1885 1876 1871 
.-- 

c, 
0 
iG rn 



~~ SCENARIO TITLE: OU2 R I :  RUN 01, S I T E - S P E C I F I C  SOIL DATA, DEFAULT BUILDING PARAMETERS RAETRAD v3.0 
RAdon Emanat ion and TRAnsport in to  Duel 1 ings 

developed by Rogers 8 Associates Engineering Corporation 
. .  F I L E  NAME: OU2R1010 
, '.d 

"Q 

r*. 7 

111.. u 

Soi L Gas Radon Concentrations ( 10.00000 pCi/Liter)  depth ( f t . )  - - - - - >  
.O .5 .8 1.0 2.0 3.0 4.1 5.1 6.1 7.1 8.1 9.1 10.2 11.2 12.2 13.2 14.2 15.2 16.3 17.3 18.3 19.3 20.3 21.3 22.4 

1 2483 2535 2570 927 802 
2 2483 2535 2570 927 802 
3 2483 2535 2570 927 802 
4 2483 2535 2570 927 802 
5 2483 2534 2569 927 802 
6 2483 2534 2569 927 802 
7 2482 2533 2568 927 802 
8 2481 2532 2567 927 802 
9 2479 2530 2566 927 802 

10 2476 2527 2562 927 802 
11 2471 2522 2557 926 802 
12 2462 2513 2548 925 802 
13 2446 2497 2532 924 802 
14 2419 2469 2503 922 801 
15 2372 2421 2455 918 801 
16 2290 2337 2370 912 801 
17 2147 2192 2221 900 800 
18 1898 1938 1962 880 798 
19 1589 1624 1610 852 796 
20 606 992 1006 807 793 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

32 
33 
34 
35 
36 

,31 

a 37 
k b  38 

a 
(3 ;; 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.- 

0 238 753 
0 148 743 
0 138 742 
0 136 741 
0 136 741 
0 136 741 
0 136 741 
0 136 741 
0 136 741 
0 136 741 
0 136 741 
0 136 741 
0 136 741 
0 136 741 
0 136 741 
0 136 741 
0 136 741 
0 136 741 
0 136 741 
0 136 741 

789 
788 
788 
788 
788 
788 
788 
788 
788 
788 
788 
788 
788 
788 
788 
788 
788 
788 
788 
788 

792 792 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
792 792 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
792 792 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
792 792 791 791 791 791 791 791 791 791 ' 791 791 791 791 791 791 791 791 791 791 
792 792 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
792 792 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
792 792 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
792 792 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
792 792 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
792 792 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
792 792 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
792 792 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
792 792 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
792 792 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
792 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
792 791 791 791 791 751 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
792 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
792 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
792 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
792 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 
791 791 791 791 791 791 , 791 791 
791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 

791 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 

791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791. 791 791 
791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 



Soi l  Gas Radon Concentrations ( 10.00000 pCi/Li ter)  
23.4 24.4 25.4 26.4 

1 791 791 791 791 
2 791 791 791 791 
3 791 791 791 791 
4 791 791 791 791 
5 791 791 791 791 
6 791 791 791 791 
7 791 791 791 791 
8 791 791 791 791 
9 791 791 791 791 

10 791 791 791 791 
11 791 791 791 791 
12 791 791 791 791 
13 791 791 791 791 
14 791 791 791 791 
15 791 791 791 791 
16 791 791 791 791 
17 791 791 791 791 
18 791 791 791 791 
19 791 791 791 791 
20 791 791 791 791 
21 791 791 791 791 
22 791 791 791 791 
23 791 791 791 791 
24 791 791 791 791 
25 791 791 791 791 
26 791 791 791 791 
27 791 791 791 791 
28 791 791 791 791 
29 791 791 791 791 
30 791 791 791 791 
31 791 791 791 791 
32 791 791 791 791 
33 791 791 791 791 
34 791 791 791 791 
35 791 791 791 791 
36 791 791 791 791 
37 791 791 791 791 

39 791 791 791 791 
40 791 791 791 791 

3a 791 791 791 791 

depth ( f t . )  - - - - - >  





1.0323E-02 1.2472E-02 2.8886E+02 
1.7346E+01 1.0000E-01 9.8400E+00 
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SCREENING-LEVEL INDOOR RADON MODELING 
FOR THE SOLID WASTE LANDFILL 
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SUMMARY OF SCREENINGLEVEL INDOOR RADON MODELING 
FOR THE SOLID WASTE LANDFILL 

The soil parameters provided by FERMCO (S. Garland, 10/22/93) were used to estimate potential 

indoor radon concentrations €or an on-property house constructed over the Solid Waste Landfill. 

The methodology and models used are detailed in the previous study report prepared by Fluor Daniel 

(J. Pehrson, 10/21/93) for a house constructed on the South Field. One change was made the 

assumptions to address the Solid Waste Landfill. The subsurface soil was assumed to have the 

characteristics of a loam, which give it slightly higher permeabililties than the silty clay loam assumed 

for the South Field. This change provides slightly higher radon intrusion rates which may be expected 

from soil gas in the landfill compared to the intrusion rates for undisturbed soil in the South Field. 

A summary of the model results is presented below and the model output is attached. 

Estimated Indoor Rn-222 Concentrations (pCin)' 
for Houses Constructed over the Solid V'aste Landfill 

House with Basement Slab on Grade 
Model Tyuical _OUl RI House 

Nazaroff-Sextro 0.80 I .a? 0.39 

' Average for entire volume of the house. 

For comparison only. NazaroffSextro model not developed for slab-on-grade homes. 

The results €or all house configurations fail below the EPA-recommended action level of 4 p C 8  for 

residential long-term radon exposure. The indoor radon concentrations for houses built over the 

landfill would result in less risk than houses built on the South Field; therefore, the worst-case result 

presented in the previous study provides the highest contribution to risk for the on-property resident. 
. 



IN D O 0  K KA1)O N CAI ,CU I .h’l‘ION M LTI 1 0  U 
Sitc -:pacific Soil Paramctcrs (Subsurface) 
0,Ul  RI L)uilding,Dimensions 
Floor Elewtion @ 2 m below grade 

E =  
Lambda = 
U =  

Rho, = 
c,b = 
n =  
DelP = 
k =  
H =  
r =  
I =  

h =  
q =  

W =  

G =  
G =  
K, = 
K, = 
K, = 
K, = 
F =  

Flow = 
Flow = 
Fhi = 
Fhi = 
L =  
V =  
Qv= 
c,b = 
c,b = 

Constants: 

Rn emanation coefficient 
Rn -222 decay consiant 
Dynamic viscosity of air in soil pores (@ 2OOC) 

Variables: 

Density of the soil solid phase = bulk density / ( 1 - n ) 
Ra-226 Concentration in soil, (pCi/g) 
Soil porosity 
Dynamic pressure difference between soil surface and basement 
Intrinsic permeability of the soil 
Depth of basement floor below soil surface 
Half-width of crack or gap in basement floor 
Length of building 
Width of building 
Height of building (Note: h > = H) 
Building air exchange rate (building mlurneshr) 

Ca Icu la1 ions: 

Rn-222 release rate into soil pore spaces 
E Rho (C,b) Lambda ((1-n)/n) 100 
Determines which case to analyze in the F equation 
DelP k 
Determines which case.10 analyze in the F equation 
0.5 n u Lambda II* In (219r) 
Rn-222 source term from soil gas, 2 cases: 
F,, or F, 

1. Low air flow into basement, F,,., if K, < = K, 
(2 Pi G L DelP k)/[u Lambda (In(ZH/r))) 
2. High air flow into basement, Fbi, if K, > K, 
(4.0) G L Hmnm [(DelP k) / (u Lambda In(2H/r)]m 

perimeter of basement floor (21+2w) 
Volume of building 
Exchange air flow rate 
Indoor radon concentration from soil gas source 
FIQv 

(1 w h) 
(9 VID6O0 

0.2 

1.70E-05 kg/ms 
2.10E-06 l/s 

3.2 g/cm’ 
1.55 pCi/g 
0.41 

5 kg/ms2 
9.66E- 13 mz (silty loam) 

2 m  
O.O& m 

20 m 
10 m 
3 m  

0.1 1m 

2 . w ~  (pCi/rn3s) 

4.83E- 12 

2.63E- 10 

1.70E+01 (pCi/s) 

NA (pCi/s) 
60 (m) 

600.00 (m3) 
1.67E-02 (m’/s) 

1.02E+03 (pCi/m3) 
1.02E+00 (pCijl) I 

Source: Nazaroff, W.W. and R.G. Searo, ‘Technique for Measuring the Indoor “Rn Source Potential of Soil,”. 
Environmental Science and Technologv, V. 23, No. 4, pp. 45 1-458 (Apr 1989). 
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INDOOK RADON Chl.CUI.A’I‘ION MLTIIOD. 
Site-Specific Soil Parameters (Subsurface) 
Typical Building Dimensions 
Floor Elevation @ 2 m below grade 

Constants: 

E =  
Lambda = 
U =  

Rho, = 

n =  
DelP = 
k =  
H =  
r =  
I =  

h =  
q =  

c,” = 

W= 

G =  
G =  

@ f:: 
% =  
K2= 
F =  

Fl, = 
Flow = 
Fhi = 
Fhi = 
L =  
V =  
Qv = 
qR” = 
Cih = 

Rn emanation coefficient 
Rn -222 decay canstant 
Dynamic viscosity of air in soil pores (@ 20°C) 

Variables: 

Density of the soil solid phase = bulk density / ( 1 - n ) 
Ra-226 Concentration in soil, (pCi/g) 
Soil porosity 
Dynamic pressure difference between soil surface and basement 
Intrinsic permeability of the soil 
Depth of basement floor below soil surface 
Half-width of crack or gap in basement floor 
Length of building 
Width of building 
Height of building (Note: h >= H) 
Building air exchange rate (building volumeshr) 

Calculations: 

Rn-222 release rate into soil pore spaces 
E Rho (C,Ra) Lambda ((l-n)/n) lo6 
Determines which case to analyze in the F equation 
DelP k 
Determines which case to analyze in the F equation 
0.5 n u Lambda HZ In (2Wr) 
Rn-222 source term from soil gas, 2 cases: 

. 

Fl, or Fhi 
1. Low air flow into basement, F,, , if K, < = IC, 

(2 Pi G L DelP k)/[u Lambda (InF2kr))l 
2. High air flow into basement, Fhi, if K, > K, 
(4.0) G L H%” [(DelP k) / (u Lambda ln(2H/r)Im 

perimeter of basement floor (21+2w) 
Volume of building 
Exchange air flow rate (qV) /3rn  
,Indoor radon concentration from soil gas source 
F/Qv 

(1 w h) 

0.2 

1.70E-05 kg/ms 
2.10E-06 I/s 

3.2 g/cm3 
1.55 pCi/g 
0.41 

5 kg/ms2 
9.66E-13 mz (silty loam) 

2 m  
O.OOO5 m 

12 m 
10 m 

4.6667 m 
0.1 1n 

2.998 (pCi/m’s) 

4.83E- 12 

2.63E- 10 

1.2SE+01 (pCi/s) 

NA (pCi/s) 
44 (m) 

560.00 (m’) 
1.568-02 (m’/s) 

* 8.02E+02 (pCi/m3) 
&ME-01 (pCi/l) I 

Source: Nazaroff, W.W. and RG. Searo, ‘Technique for.Measuring the Indoor “Rn Source Potential of Soil,”. 
Environmental Science and Technologv, V. 23, No. 4, pp. 451 -458 (Apr 1989). 

_ . . . , .  . . . . . . . .  .‘.a 
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KADO N CALCU IATION M Ell 1 0  Do 
Soil Paranictcrs (Surfacc) 

OLJ! :RI .I$ylfing Dim-cnsions 
S!ab-oh+grade : :$ 

Constants: 

E =  Rn emanation coefficient 
Lambda = Rn-222 decay constant 
U =  

Rho, = 

n =  
DelP = 
k =  

C,b = 

- H =  
r =  
I =  

h =  
q =  

W= 

G =  
G =  
K, = 
K, = 
K 2 =  
K2= 

Fl, - 
Fl, - 

F =  

- 
- 

Fbi = 
Fhi = 
L =  
V =  
Qv= 
C p  = 
qR” = 

Dynamic viscOsily of air in soil pores 200~)  

Variables: 

Density of the soil solid phase = bulk density / ( 1 - n ) 
Ra-226 Concentration in soil, (pCi/g) 
Soil porosity 
Dynamic p:essure difference between soil surface and basement 
Intrinsic permeability of the soil 

Half-width of crack or gap in basemcnt floor 
Length of building 
Width of building 
Height of building (Note: h > = H) 
Building air exchange rate (building volumesihr) 

Depth of basement-floor below soil surface- . -. 

0.2 

1.70E -05 kg/ms 
2.10E-06 I/s 

Calculations: 

Rn-222 rclcase rate into soil pore spaces 
E Rho (C,b) Lambda (( l-n)/n) lo6 
Determines which case to analyze in the Fequation 
DelP k 
Determines which case to analyze in the F equation 
0.5 n u Lambda HZ In (2IWr) 
Rn-222 source term from soil gas, 2 cases: 
Fl, or Fhi 

1. Low air flow into basement, F ,-., if K, < = & 
(2 Pi G L DelP kMu Lambda (In(2Wr))l 
2. High air flow into basement, Fhi, if K, > 
(4.0) G L Hmnm [(DelP k) / (u Lambda l11(2Wr)]~ 

perimeter of basement floor (21+2w) 
Volume of building (Iwh) 
Exchange air flow rate 
Indoor radon concentration from soil gas source 
F/Qv 

(9 v>n600 
0 

3.81 g/cm3 
1.397 pci/g 
052 

5 kg/m.? 
6.30E- 13 mz (silty loam) 

- -. - .. . 
0.15 m 

o . ~ S  rn 
20 m 
10 m 
3rn 

0.1 I/h 

2.064 (p~i/m’s) 

3.15E-12 

1.34E- 12 

NA (pCi/s)  

6.47E+00 (pCi/s) 
60 (m) 

600.00 (m3) 
1.67E-02 (m3/s) 

3.88E+02 (pCi/m’) 
I 3.88E-01 (PCfl) I 

Source: Nazaroff, W.W. and R.G. S e m ,  ‘Technique for Measuring the Indoar ”Rn Source Potential of Soil,”. 
Environmental Science and Technolow, V. 23, N0.-4, pp. 451-458 (Apr 1989). 



HOUSE : 
Dimensions : 32.8 x 65.6 f t .  Equiv. e l l i p s e  radius : 19 f t .  Outdoor Pressure : .OO Pa 
Area : 2152 sq. f t .  Aspect r a t i o  : 2.000 Indoor Rn Bnd. : .OO pCi/L 
F i l l  thfckness : 0 u n i t s  ( . O f t . )  C i rcumference : 238.8 f t .  Outdoor Rn End. : .OO pCi/L 
Footing depth : 1 u n i t s  ( .3ft .)  Indoor pressure -5.0 Pa. Radial Mesh Un i t s  : 1.00 f t .  

FLOOR OPENINGS: 
Crack or  LOC. F r m  Local Local Radial Arc 

Penetrat ion Number o f  Permtr Pressure Rn Bndry Width Length Poros i ty  Perm. D i f f .  
T y p e  Penetrations f t  Pa pC i /L  cm cm cm2 cm2/s _ _ _ _ _ _ _ _ _ _ _ _ - - - _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ - - _ _  _ - _ - _ - _ _  _ _ _ _ _ - _ _  - - _ _ _ - - -  _ - _ - - -  _ _ _ - - - - _  _ _ _ _ _ _ - _  _ - _ - _ - - -  - - - - - - - -  

E l l i p t i c a l  Crack 1.000 -5.00 .OO .10 5603.56 .600 1.00E-04 6.DOE-02 

FOUNDATION 8 SOILS: 
Lyr Thickness V r t .  
No. f t  Div. 

FLR .SO0 1 
1 .SO0 2 
2 29.500 29 

FTG .25D 1 

- - -  - - - - - - - - -  - - - -  
Ra226 Dens. Eman. Tot. Sat 'n  P.Diam Diff .Rad Di f f .Ver  Perm.Rad Perm.Ver Kads 
pCi/g g / c d  frac. Poros frac. cm cm2/s cm2/s Cm2 cm2 cc/g Mater ia l  

.O 2.100 .OOO .222, .769 .000290 6.29E-04 6.29E-04 1.23E-12 1.23E-12 .OOO Concl 
1.4 1.830 .200 .520 .BO5 .011400 1.37E-03 1.37E-03 3.87E-10 3.87E-10 .OOO SiLom 
1.5 1.890 .200 .410 .646 .019900 5.75E-03 5.75E-03 9.66E-09 9.66E-09 .001 Loam 

.O 2.100 .OOO .222 .769 .000290 6.29E-04 6.29E-04 1.23E-12 1.23E-12 .OOO Concl 

_ - - _ _  _ - - _ _  - - - - -  __.__ _ - - _ _  _ _ _ _ _ _ _ -  _ _ _ - - - _ -  _ _ _ _ _ - _ -  _ - _ _ _ _ _ -  _ _ _ _ _ - _ _  _ _ _ _ - -  - _ _ _ - - - -  



7 . 
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SCENARIO TITLE: OU2 R I :  RUN 02, SITE-SPECIFIC SOIL DATA, DEFAULT BUILDING DATA, SW LANDFILL RAETRAD v3.0 
4.  FILE NAME: OU2R1020 RAdon Emanation and TRAnsport i n t o  Due l l i ngs  

'., -. 1 
developed by Rogers 8 Associates Engineer ing Corpora t ion  

RADON ENTRY PROFILE: 

-House Center- 
I 0 

0 
0 

I 0 
I 0 

I I  0 

I .  0 
I 0 
1 0 I 0 

0 

0 
i 1 0 

i o  
I 0 
I 0 I 0 

E l l i p t i c a l  crack 
0 I---.+==== i 

Y 
' Y  

Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

a 
ban 
i3 Y a Y 

Y 

Radia l  
P o s i t n  

f t  

1.00 
2.00 
3.00 
4.00 
5.00 
6.00 
7.00 
8.00 
9.00 
10.00 
11 .oo 
12.00 
13.00 
14.00 
15.00 
16.00 
17.00 
18.00 
19.00 
20.00 

INDOOR TOTAL 

_ _ - - _ -  

21 -00 
22.00 
23.00 
24.00 
25.00 
26.00 
27.00 
28.00 
29.00 
30.00 
31 .OO 
32.00 
33.00 
34.00 

A i r  
En t r y  

Rate 
c f  m _ - - - - - - - -  

2.55E-07 
7.66E- 07 
1.28E-06 
1.79E-06 
2.30E-06 
2.81E-06 
3.32E-06 
3.82E -06 
4.33E-06 
4.83E -06 
5.3~-06 
5.84E - 06 
6.33E - 06 
6.82E-06 
7.29E-06 
7.72E - 06 
7.88E-06 
2.63E -03 
8.90E -06 
6.79E-06 
2.72E -03 

- 2.94E- 04 
- 2 S O € - 0 4  - 2.20E-04 
- 1.99E-04 
-1.82E-04 
- 1.70E-04 
-1.60E-04 
- 1 S3E-04 
- 1.47E-04 
-1.42E-04 
- 1.38E-04 
- 1.36E ' 0 4  
- 1.34E-04 
-1.33E-04 

a 

Average 
Radon 

F lux  
pC i /m2s 

6.40E- 03 
6.40E - 03 
6.40E -03 
6.40E-03 
6.40E - 03 
6.40E -03 
6.40E - 03 
6.40E-03 
6.40E - 03 
6.40E - 03 
6.40E -03 
6.40E -03 
6.39E-03 
6.39E -03 
6.39E - 03 
6.38E -03 
6.39~ 03 
1.72E-02 
6.13E-03 
3.79E- 03 
7.66E -04 

4.21E- 02 
3.88E -02 
3.81E -02 
3.78E - 02 
3.77E-02 
3.77E-02 
3.77E -02 
3.77E - 02 
3.77E - 02 
3.77E-02 
3.77E-02 
3.77E-02 
3.77E -02 
3.77E-02 

_ - - - - - - -  

Radon 
Entry 

Rate 
pCi/s - - - - - - 

4 .O2E-02 
1.21E-01 
2.01E-01 I 

2.81 E -01 
3.62E-01 
4.42E-01 , 
5.22E-01 
6.03E-01 , 

6.83E-01 I 
7.64E-01 
8.44E - 01 
9.24E-01 
1.00E+00 
1.08Et00 
1.16€+00 
1.24Et00 
1.33Et00 
3.79Et00 
1.43Et00 
9.28E -01 
1.78Et01 

1.08Et01 
1.05€+01 
1.08€+01 
1.12E+Ol 
1.16E+01 
1.21€+01 
1.25E+Ol ' 
1.30€+01 ~ 

1.35€+01 , 
1.40Et01 I 

1.44Et01 ' 
1.49EtOl 
1.54€+01 I 

1.59€+01 ' 



35.00 -1.32E-04 3.77E-02 1.63E+01 
36.00 -1.33E-04 3.77E-02 1.68E+01 
37.00 -1.34E-04 3.77E-02 1.73E+01 
38.00 -1.35E-04 3.77E-02 1.78E+01 
39.00 -1.37E-04 3.77E-02 1.82E+01 
40.00 -1.40E-Q4 3.77E-02 1.87E+01 

INDOOR RADON : 1.066 pCi/L (assuning .10 ach 8 9.84 ft Height) 

CPU Calc. Time: 283.00 seconds 

I 



SCENARIO TITLE: OU2 R I :  RUN 02, SITE-SPECIFIC SOIL DATA, OEFAULT BUILOJNC DATA, SW LANOFILL ' RAETRAO ~ 3 . 0  

developed by Rogers 8 Associates Engineering Corporation 
- e.. FILE NAME : W2R I020 RAdon Emanation and TRAnsport i n t o  Duell ings 

%*. , 

.3y 

Suction Pressures, ( -  .0010 Pa) depth ( f t . ) - - - - - >  
,-. - 

-0 .5 .8 1.0 2.0 3.0 4.1 5.1 6.1 7.1 8.1 9.1 10.2 11.2 12.2 13.2 14.2 15.2 16.3 17.3 18.3 19.3 20.3 21.3 22.4 

1 305 
2 305 
3 306 
4 307 
5 308 
6 310 
7 312 
8 315 
9 319 

10 324 
11 329 
12 337 
13 347 
14 361 
15 381 
16 420 
17 610 
18 4906 
19 580 
20 1802 
21 0 
22 0 
23 0 
24 0 
25 0 
26 0 
27 0 
28 0 
29 0 
30 0 
31 0 
32 0 
33 0 
34 0 
35 0 
36 0 
37 0 

,38 0 
39 0 
40 0 

297 290 
297 290 
298 291 
299 292 
301 293 
302 295 
305 297 
308 300 
311 304 
316 309 
322 315 
330 322 
340 332 
353 346 
374 365 
413 396 
601 468 

2717 800 
571 429 
318 313 

0 209 
0 169 
0 142 
0 123 
0 108 
0 97 
0 8 8  
0 81 
0 7 5  
0 70 
0 6 6  
0 63 
0 60 
0 58 
0 56 
0 54 
0 53 
0 52 
0 52 
0 52 

288 
289 
289 
290 
292 
294 
296 
299 
303 
307 
313 
321 
33 1 
344 
363 
392 
439 
506 
399 
312 
24 1 
1 96 
165 
143 
1 26 
113 
102 
94 
87 
81 
77 
73 
70 
67 
65 
63 
62 
61 
60 
60 

287 
287 
288 
289 
290 
292 
294 

300 
304 
310 
317 
325 
336 
350 
368 
387 
395 
35 1 
298 
248 
210 
180 
158 
140 
126 
115 
106 
98 
92 
87 
82 
79 
76 
74 
72 
70 
69 
69 
68 

,297 

284 
285 
285 
286 
287 
289 
291 
293 
296 
300 
305 
310 
316 
324 
333 
34 1 
346 
,340 
315 
280 
245 
214 
189 
168 
151 
137 
125 
116 
108 
101 
96 
91 
87 
84 
82 
80 
78 
77 
76 
76 

282 
282 
282 
283 
284 
285 
287 
289 
292 
295 
298 
302 
306 
31 1 
315 
317 
316 
307 
289 
265 
239 
215 
193 
1 74 
158 
145 
134 
124 
116 
110 
104 
99 
95 
92 
90 
87 
86 
85 
84 
83 

278 
279 
2 79 
280 
280 
282 
283 
284 
286 
288 
291 
293 
295 
298 
299 
298 
293 
284 
2 70 
252 
232 
213 
195 
178 
164 
151 
141 
132 
124 
117 
112 
107 
103 
99 
97 
95 
93 
92 
91 
90 

275 
275 
275 
276 
276 
277 
278 
279 
280 
282 
283 
284 
285 
285 

282 
2 76 

256 
242 
226 
210 
195 
181 
168 
156 
146 
138 
130 
124 
118 
114 
110 
106 
103 
101 
99 
98 
97 
97 

284 

268 

271 
271 
271 
272 
272 
273 
273 
274 
274 
275 
2 76 
2 76 
275 
2 74 
2 72 
269 
263 
255 
245 
233 
220 
207 
194 
182 
170 
160 
151 
143 
136 
130 
124 
120 
116 
112 
110 
107 
106 
104 
104 
103 

267 263 259 255 251 247 243 
267 263 259 255 251 247 243 
267 263 259 255 251 247 243 
267 263 259 254 250 246 243 
268 263 259 254 250 246 242 
268 263 258 254 249 245 241 

268 263 258 253 248 243 ,239 
268 263 257 252 247 242 238 
269 262 256 251 245 241 236 
268 261 255 249 244 239 235 
268 260 253 247 242 237 232 
267 259 251 245 239 234 230 
265 256 249 242 236 231 227 
262 253 245 239 233 228 224 
258 249 241 235 229 224 220 
252 243 236 230 224 220 216 
245 237 230 224 219 215 212 
236 229 223 218 214 210 207 
226 220 215 211 208 205 202 
215 211 207 204 201 199 197 , 

204 201 199 197 195 193 192 
193 192 190 189 188 187 186 
182 182 182 182 182 181 181 
172 173 174 175 175 176 176 
163 165 167 168 169 170 171 
155 158 160 162 164 165 166 
147 151 154 156 158 160 162 
141 145 148 151 153 156 158 
135 139 143 146 149 152 154 
129 134 138 142 145 148 150 
125 130 134 138 141 144 147 
121 126 131 135 138 142 144 
118 123 128 132 136 139 142 
115 120 125 129 133 137 140 
113 118 123 127 131 135 138 
111 117 121 126 130 134 137 
110 115 120 125 129 133 136 
109 115 120 124 128 132 135 
1P3 114 119 124 128 132 135 

268 263 25s 253 249 244 240 

Suction Pressures, ( -  .0010 Pa) 
23.4 24.4 25.4 26.4 

240 237 234 
240 237 234 
240 236 233 
239 236 233 
239 235 232 
238 234 231 
237 233 230 
236 232 229 
234 231 228 
233 229 226 
231 227 224 
229 225 222 
226 223 220 
223 220 217 
220 217 214 
217 214 211 
213 210 208 
209 206 204 
204 202 200 
200 198 196 
195 194 192 
190 189 188 
185 185 184 
181 180 180 
176 176 176 
171 172 172 
167 168 169 
163 164 165 
159 161 162 
156 157 159 
152 154 156 
149 152 153 
147 149 151 
145 147 149, 
143 145 147 
141 144 146 
140 142 145 
139 142 144 
138 141 143 
138 141 143 

depth ( f t . ) - - - - - >  

231 
231 
23 1 
230 
230 
229 
228 
226 
225 
223 
221 
219 
217 
214 
212 
209 
205 
202 
199 
195 

' 191 
187 
184 
180 
176 
173 
169 
166 
163 
160 
157 
155 
153 
151 
149 
148 
147 
146 
146 
145 

229 227 225 224 
229 227 225 223 
228 226 225 223 
228 226 224 223 
227 225 223 222 
226 224 222 221 
225 223 221 220 
224 222 220 219 
223 220 219 217 
221 219 217 216 
219 217 215 214 
217 215 213 212 
215 213 211 210 
212 210 209 208 
210 208 206 205 
207 205 204 203 
204 202 201 200 
200 199 198 197 
197 196 195 194 
194 193 192 191 
190 189 189 188 
187 186 186 185 
183 183 183 182 
180 180 179 179 
176 176 176 176 
173 173 173 174 , 

170 170 171 171 
167 167 168 168 
164 165 165 166 
161 162 163 163 
159 160 160 161 
156 157 158 159 
154 156 157 157 
152 154 155 156 
151 152 154 155 
150 151 152 153 
149 150 151 153 
148 149 151 152 
147 149 150 151 
147 149 150 151 



1 222 
2 222 
3 222 .- 4 221 
5 221 
6 220 
7 219 
8 218 
9 216 

10 .215 
11 213 
12 211 
13 209 
14 207 
15 204 
16 202 
17 199 
18 196 
19 194 

I 20 191 
21 188 
22 185 
23 182 
24 179 
25 176 
26 174 
27 171 
28 168 
29 166 
30 164 
31 162 
32 160 
33 158 
34 157 
35 155 
36 154 
37 153 
38 153 
39 152 
40 152 

- 
C Y  

.e- 
-8,. 

222 221 221 
221 221 220 
221 220 220. 
220 220 220 
220 219 219 
219 218 218 
218 217 217 
217 216 216 
215 215 214 
214 213 213 
212 211 211 
210 210 209 
208 208 207 
206 205 205 
204 203 203 
201 201 200 
199 198 198 
196 196 195 
193 193 193 
190 190 190 
188 187 187 
185 185 185 
182 182 182 
179 179 179 
176 176 176 
174 174 174 
171 171 171 
169 169 169 
166 167 167 
164 164 165 
162 162 163 
160 161 161 
159 159 159 
157 ,158 158 
156 156 156 
155 ,155 155 
154 154 155 
153 154 154 
153 153 154 
153 153 153 



0 
f. 2; : 

" f..' SCENARIO TITLE: W 2  R I :  RUN 02, SITE-SPECIFIC SOIL DATA, DEFAULT BUlLDINC DATA, SU LANDFILL RAETRAO v3.0 m. .... > 

irw devetoped by Rogers 8 Associates Engineering Corporation @>-+ .: 

Q:: 
b-3 

1. L .--. 'FILE NAME: OU2R1020 RAdon Emanation and TRAnsport in to  Dwellings 

. I  

P. .* 

Soil  Gas Radon Concentrations ( 1.00000 pCi/Liter)  depth ( f t . )  - - - - - >  
.O .5 .8 1.0 2.0 3.0 4.1 5.1 6.1 7.1 8.1 9.1 10.2 11.2 12.2 13.2 14.2 15.2 16.3 17.3 18.3 19.3 20.3 21.3 22.4 

1 1730 2016 2265 2465 2576 2639 2673 2693 2703 2709 2713 2715 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 
2 1730 2016 2265 2465 2576 2639 2673 2693 2703 2709 2713 2715 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 
3 1730 2016 2265 2465 2576 2639 2673 2693 2703 2709 2713 2715 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 
4 1730 2016 2265 2465 2576 2639 2673 2693 2703 2709 2713 2715 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 
5 1730 2016 2265 2465 2576 2639 2673 2693 2703 2709 2713 2715 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 
6 1730 2016 2265 2465 2576 2639 2673 2693 2703 2709 2713 2715 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 
7 1730 2016 2265 2465 2576 2639 2673 2693 2703 2709 2713 2715 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 
8 1730 2016 2265 2465 2576 2639 2673 2693 2703 2709 2713 2715 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 
9 1730 2016 2265 2465 2576 2639 2673 2693 2703 2709 2713 2715 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 

10 1730 2016 2265 2465 2576 2639 2673 2693 2703 2709 2713 2715 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 
11 1730 2016 2264 2465 2576 2638 2673 2692 2703 2709 2713 2715 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 
12 1730 2016 2264 2464 2576 2638 2673 2692 2703 2709 2713 2714 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 
13 I730 2015 2264 2464 2575 2638 2672 2692 2703 2709 2712 2714 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 
14 1729 2015 2263 2463 2574 2637 2671 2691 2702 2709 2712 2714 2715 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 
15 1728 2014 2262 2461 2572 2635 2670 2690 2701 2708 2712 2714 2715 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 
16 1727 2012 2260 2458 2568 2631 2667 2688 2700 2707 2711 2714 2715 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 
17 1729 2014 2258 2449 2558 2623 2661 2684 2698 2706 2711 2713 2715 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 
18 1771 2045 2263 2428 2538 2608 2652 2679 2695 2704 2710 2713 2715 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 
19 1659 1944 2179 2361 2495 2584 2639 2672 2691 2702 2709 2712 2714 2715 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 2717 
20 1026 1777 2004 2227 2422 2547 2621 2663 2686 2700 2707 2712 2714 2715 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 

0 1195 1968 2323 2504 2601 2653 2682 2697 2706 2711 2714 2715 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

a .  
b b  

clr 
dd 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 1104 1864 2262 2472 2584 2644 2677 2695 2705 2710 2713 2715 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 
0 1082 1824 2231 2453 2573 2638 2674 2693 2704 2710 2713 2715 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 
0 1074 1808 2216 2442 2566 2634 2671 2692 2703 2709 2713 2715 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 
0 1072 1802 2209 2436 2562 2631 2670 2691 2703 2709 2713 2715 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 
0 1071 1799 2206 2433 2559 2630 2669 2690 2702 2709 2712 2714 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 
0 1070 1798 2205 2432 2558 2629 2668 2690 2702 2709 2712 2714 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 
0 1070 1798 2204 2431 2558 2628 2668 2690 2702 2708 2712 2714 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 
0 1070 1797 2204 2431 2557 2628 2667 2689 2702 2708 2712 2714 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 
0 1070 1797 2204 2430 2557 2628 2667 2689 2702 2708 2712 2714 2716 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 
0 1071 1798 2204 2430 2557 2628 2667 2689 2702 2708 2712 2714 2715 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 
0 1071 1798 2204 2430 2557 2628 2667 2689 2701 2708 2712 2714 2715 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 
0 1071 1798 2204 2430 2557 2628 2667 2689 2701 2708 2712 2714 2715 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 
0 1071 1798 2204 2430 2557 2628 2667 2689 2701 2708 2712 2714 2715 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 
0 1071 1798 2204 2431 2557 2628 2667 2689 2701 2708 2712 2714 2715 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 
0 1071 1798 2204 2431 2557 2628 2667 2689 2701 2708 2712 2714 2715 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 
0 1071 1798 2204 2431 2557 2628 2667 2689 2701 2708 2712 2714 2715 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 
0 1071 1798 2204 2431 2557 2628 2667 2689 2701 2708 2712 2714 2715 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 
0 1071 1798 2204 2431 2557 2628 2667 2689 2701 2708 2712 2714 2715 2716 2717.2717 2717 2717 2717 2717 2717 2717 2717 
0 1071 1798 2204 2431 2557 2628 2667 2689 2701 2708 2712 2714 2715 2716 2717 2717 2717 2717 2717 2717 2717 2717 2717 

. L  ;;., :. 



' S o i l  Gas Radon Concentrations ( 1.00000 pCi/Liter) :- f 
+=? 

,y9 2 2717 2717 2717 2717 . 
r,' 

23.4 24.4 25.4 26.4 
1 2717 2717 2717 2717 

3 2717 2717 2717 2717 
4 2717 2717 2717 2717 
5 2717 2717 2717 2717 
6 2717 2717 2717 2717 
7 2717 2717 2717 2717 
8 2717 2717 2717 2717 
9 2717 2717 2717 2717 
10 2717 2717 2717 2717 
11 2717 2717 2717 2717 
12 2717 2717 2717 2717 
13 2717 2717 2717 2717 
14 2717 2717 2717 2717 
15 2717 2717 2717 2717 
16 2717 2717 2717 2717 
17 2717 2717 2717 2717 
18 2717 2717 2717 2717 
19 2717 2717 2717 2717 
20 2717 2717 2717 2717 
21 2717 2717 2717 2717 
22 2717 2717 2717 2717 
23 2717 2717 2717 2717 
24 2717 2717 2717 2717 
25 2717 2717 2717 2717 
26 2717 2717 2717 2717 
27 2717 2717 2717 2717 

29 2717 2717 2717 2717 
30 2717 2717 2717 2717 
31 2717 2717 2717 2717 
32 2717 2717 2717 2717 
33 2717 2717 2717 2717 
34 2717 2717 2717 2717 
35 2717 2717 2717 2717 
36 2717 2717 2717 2717 
37 2717 2717 2717 2717 

39 2717 2717 2717 2717 
40 2717 2717 2717 2717 

2a 2717 2717 2717 2717 

3a 2717 2717 2717 2717 

depth ( f t . )  - - - - - >  



2.7232E-03 7.6649E-04 1 .m3E+01 
1.0660E+00 1.0000E-01 9.8400E+00 

I 



OU2R1020 
W2 R I :  RUN 02, S I T E - S P E C I F I C  S O I L  DATA, DEFAULT BUILDING DATA, SW LANDFILL 
30.00 32.80 65.60 -5.00 0.00 0.1000 9.8400 
0.00 0.00 1,000 18.505 37.011 40.000 19.454 
0.250 0.000 1 0 2 1 

18.000 37.000 ' 0.100 - 1  0 -5.0000 0.0000 5603.56 0.6000 10.000E-05 60.000E-03 
0.500 1 20 1 1 0.500 0.000 2.100 ,O.OOO 2.220E-01 0.000€+00 0.000E+00 0.000E+00 0.000E+00 0.000€+00 0.000E+00 O.OOOE+OO 13 
0.500 1 40 2 3 0.250 1.397 1.830 0.200 5.200E-01 0.000E+00 0.000€+00 0.000E+00 0.000€+00 0.000€+00 0.000E+00 O.OOOE+OO 8 
29.500 1 40 4 29 1.017 1.550 1.890 0.200 4.100E-01 0.000€+00 0.000€+00 0.000€+00 0.000€+00 0.000€+00 0.000€+00 0.000€+00 6 
0.250 20 20 2 2 0.250 0.000 2.100 0.000 2.220E-01 0.000E+00 O.OOOE+OO 0.000E+00 0.000€+00 0.000E+00 0.000E+00 0.000E+00 13 
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ATTACHMENT B.11 

TOXICITY PROFILES 

These toxicity protiles are excerpted from United States Department of Energy, 1993c, " Feasibility 

Study Report For Operable Unit 4, Fernald Environmental Management Project, Fernald, Ohio, 

Remedial Investigation and Feasibility Study, Volume 4 of 4, Comprehensive Response Action Risk 

Evaluation," U. S. Department of Energy, Fernald Office, Fernald, OH. September, 1993. 

The references shown in this attachment have been added to the reference list for this Baseline Risk 

Assessment for Operable Unit 2. 

B.II.1 TOXICITY PROFILES: RADIONUCLIDES 

This section presents toxicity information for radionuclide compounds. It was assumed that all 

radionuclides are present in the soils as oxides or carbonates. This represents a conservative 

assumption because radionuclides clear slowly from environmental media. 

B. 11.1.1 Actinium-227 

This compound is currently under investigation. Little or no information is available at this time; 

however, as information becomes available, it will be incorporated into future risk assessments and 

Comprehensive Response Action Risk Evaluation (CRAW). The U.S. Environmental Protection 

Agency (EPA) has derived slope factors, and they are presented in Table 11.1-1. 

B . I1 .. 1 .2 

This compound is currently under investigation. Little or no information is available at this time; 

however, as information becomes available, it will be incorporated into future risk assessments and 

CRAWS. The EPA has derived slope. factors, 'md they are presented in Table 11.1-1. 

Americium-24 1 

B.II.1.3 Lead-210 

This compound is currently under investigation. Little or no information is available at this time; 

however, as information becomes available, it will be incorporated into future CRAWS. The EPA 

has derived slope factors, and they are presented in Table 11.1-1. 
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TABLE 11.1-1 

CANCER SLOPE FACTORS FOR RADIONUCLIDES 

Radionuclide ICRP Lung Inhalation 
Class' ' Risk/(pCi) 

Uranium-233 Y 2.7 x 10' 

Uranium-234 Y. 2.6 x 10.' 
Uranium-235 Y 2.5 x 108 
Uranium-235 + Progeny 
UIX~~UIII-236 
Uranium-238 
Uranium-238 + Progeny 

Thorium-228 + Progeny 
Thorium-228 

Thorium-230 

Thorium-232 
Radium-226 
Radium226 + Progeny 
Radium-228 
Radium-228 + Progeny 
Protactinium-23 1 
Ruthenium- 106 
Actinium-227 

Actinium-227 + Progeny 
Americium-241 
Lead-210 

Y 2.5 x 10' 
Y 2.5 x 10.' 
Y 2.4 x 10-8 

Y 5.2 x 
Y 7.7 x 10-8 

Y 7.8 x 10.' 
Y 2.9 x 10.' 
Y 2.8 x 10.' 
W 3.0 x 10-9 
W 3.0 x 10' 
W 6.6 x IO-Io 

W 6.9 x lo-'" 
Y 3.6 x 10.' 

Y 4.4 x 10-10 

Y 8.0 x 10' 

Y . 8.8 x 10.' 
W 3.2 x 10' 
D 1.3 x l o 9  

Lead-210 + Progeny D 4.0 x 10-9 
Strontium-90 D 5.6 x 10-lL 
Strontium-90 + Progeny D 6.2 x 1011 
Technetium-99 
Cesium-I37 
Cesium-137 + Progeny 
Neptunium-237 
Neptunium-237 + Progeny 
Pl~toni~m-23 8 

W 8.3 x lo-'' 
D 1.9 x lo-" 

D 1.9 x IO-" 
W 2.9 x 10.' 
W 2.9 x 10' 
Y 3.9 x 10-8 

Plutonium-239 Y 3.8 x 10.' 
Plutonium-240 
Radon-222 

Y 3.8 x 10' 
Y 7.3 x 1013 

Radon-222 + Progeny Y 7.7 x 10-'2 

Ingestion External Exposure 
RisW(pCi) (RisWyear per pCVg soil) 

1.6 x 4.2 x lo-" 

1.6 x lo-" 3.0 x 10" 
1.6 x lo-" 2.4 x 107 
-1.6 x 2.4 x 107 
1.5 x 10-11 . 2.4 x I O L 1  
1.6 x lo-" 2.1 x 10-1' 

2.8 x 10" 3.6 x 10' 

1.1 x 10-11 5.5 x 10-10 

5.5 x 10-11 5.6 x 
1.3 x lo-" 5.4 x 10-11 

1.2 x 10-11 2.6 x 10'" 
1.2 x 10-10 1.2 x 108 
1.2 x 10-'0 
1.0 x 10-10 0.0 x 100 
1.0 x 10-10 2.9 x 
9.2 x 2.6 x 10.' 
9.5 x 1012 0.0 x 100 
2.8 x IO-'" 2.6 x 
3.5 x 10-10 

6.0 x 10-6 

8.5 x lo-' 
2.4 x 10'" 4.9 x 10-9 
5.1 x lo-"' 1.3 x 
6.6 x lo-'" 1.6 x 
3.3 x 10-11 

3.6 x IO-'' 

1.3 x 
2.8 x IO'" 
2.8 x 10;" 

0.0 x 100 

0.0 x 100 
6.0 x 10-13 
00 x 100 

2.0 x 106 
2.2 x 10-'0 

2.2 x 10-10 

7.8 x 109 
4.3 x 10-7 

2.2 x 10-10 

2.3 x 1O-Io 1.7 x 
2.3 x lo-'" 2.7 x IO-" . 

1.4 X 10." 1.2 x 10' 
1.7 x 5.9 x 106 

2.8 x lo-" 

' Classification recommended by the ICRP for half-time of clearance from the lung: Y = years, W = weeks, D = days. 
No data available 

SOURCE: HEAST (EPA 1992d) 
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B.II.l.4 Ne~tunium-237 

This compound is currently under investigation. Little or no information is rivailable at this time; 

however, as information becomes available, it will be incorporated into hture CRAREs. The EPA 

has derived slope factors, and they are presented in Table 11.1-1. 

B.II.l.5 Plutonium 

There are no reports on the chemical toxicity of plutonium; however, the fibrosis observed in the 

lungs of exposed animals and humans could be due to chemical interactions. The radiologic toxicity 

of plutonium involves bone necrosis, bone and lung cancer, and detrimental effects on the 

reproductive system. Also, toxic effects are observed in offspring of pregnant animals exposed to 

plutonium. No ingestion data specific to plutonium are available. 

Among the plutonium isotopes, the short-lived Pu-241 is especially toxic because of the high energy 

associated with its alpha particle emission. The toxicity of plutonium compounds is based primarily 

on the very high radiotoxicity of the plutonium atom and secondarily upon whatever atoms or 

combinations of atoms they might contain (Sax 1989). When inhaled, plutonium is retained in the 

lungs with an effective half-life that varies from hundreds of days for plutonium oxides to tens of days 

for more soluble forms. A significant portion of the plutonium oxide that leaves the lungs is 

translocated to the tracheobronchial lymph nodes.' Plutonium solubilized within the lungs is 

translocated to the liver and skeleton where it is very tenaciously retained (Klaassen 1986). 

In a classic long-term toxicity study performed by Bair et al., the effects of inhaled plutonium oxide 

were studied in beagle dogs for up to 10 years following inhalation exposure. At the highest levels of 

deposited activity, the dogs died within several hundred days with radiation pneumonitis and 

pulmonary fibrosis; at later times, death was related to severe pulmonary fibrosis, and beyond 

1,000 days, although pulmonary fibrosis was still prominent, death was due to primary pulmonary 

neoplasia. The most common neoplasm was bronchioloalveolar carcinoma (Klaassen 1986). 

Hahn et al. (1983), using data reported by Bair and Thomas (1976), calculated the risk factor for 

Pu-239 alpha irradiation of the lungs to be 600 lung tumors per million rad to lung, or, assuming an 

RBE of 20, 30 lung tumors per millirem to lung. 

Human data for plutonium exposure are available. Among workers contaminated, the case histories 

have been documented of 26 men who worked with plutonium during World War 11. The initial body 
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, 
burden of these workers was between 20 and 8,500 Becquerel, and 11 of them received doses 

exceeding the maximum allowed by the International Commission for Radiological Protection. 

a medical follow up of 37 years, two members of this group died of myocardial infarction and 

accidental trauma, respectively, compared to the 6.6 deaths expected on the basis of the adjusted rates 

1 

2 

3 

4 

After 

for white males. Their 1982 exam provided no evidence that 37 years of exposure to internally 5 

deposited plutonium had adverse effects on their health (Seiler 1988). 6 

7 

8 

9 

10 

1 1  

12 

Less toxicity data are available on trans-plutonium radionuclides such as americium and curium; 

however, the data that are available indicate a qualitative similarity to the toxicity of plutonium. 

McClellan, et al. (1972) noted that inhaled americium and curium, even as oxides, appeared more 

soluble than inhaled plutonium and rapidly translocated to the liver and skeleton. (Klaassen 1986) 

Carcinogenicity. The EPA classifies all radionuclides as weight-of-evidence Group A substances 

(human carcinogens), based on their characteristic of emitting ionizing radiation and on the extensive 

epidemiologic data associating exposure with radiogenic cancers in humans (EPA 1992b). 

The carcinogenicity of Pu-238 (the predominant plutonium isotope at ‘the FEMP) from internal 

exposure is due to alpha particles. The EPA (1992b) has reported cancer potency slope factors for 

the plutonium isotopes, and these are presented in Table 11.1-1. 

a 
B.II.l.6 Protactinium-23 1 

Pharmacokinetics. Experiments with laboratory animals treated orally with different forms of 

protactinium yielded absorption efliciencies ranging from 0.01 to 1 percent (Burkart and Kopp 1988). 

The EPA (1992b) reported a gastrointestinal absorption factor of 0.001 equivalent to 0.1 percent. 

Quantitative inhalation data for protactinium have not been located, but one case of human inhalation 

yielded a lung clearance half-life 1,000 days (Burkart and Kopp 1988). An ICRP lung class 

designation of “Y“ indicates that clearing inhaled protactinium would be expected to take years. 

Absorbed protactinium is distributed principally to the skeleton and, to a lesser extent, to the liver and 

kidneys. Protactinium in the blood is excreted directly (Burkart and Kopp 1988), but the route and 
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rate of excretion are not specified. 30 

- 31 . .  . .  

Noncarcinogenic Toxicity. Data regarding the noncarcinogenic effects of protactinium have not been 32 @ located. 33 
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CarcinoPenicitv. The EPA classifies all radionuclides as weight-of-evidence Group A substances 

(human carcinogens), based on their characteristic of emitting ionizing radiation and on the extensive 

epidemiologic data associating exposure with radiogenic cancers in humans (EPA 1992b). 

The carcinogenicity of protactinium-23 1 is due to its emission of alpha particles (Burkart and 

Kopp 1988). The EPA (1992b) presents cancer potency slope factors for protactinium-231 of 

9.2 x lo-’’ per pCi for ingestion, 3.6 x lo‘* per pCi for inhalation, and 2.6 x 

external exposure. 

per pCi yr/g for 

. .  B.II.1.7 . Radium and Radon . _ _  - - .  

Toxicity. No chemical toxic effects of exposure to radium has been documented, and the EPA has 

not developed an RfD for radium; therefore, the health hazard for radium is associated with potential 

radiocarcinogenic effects. 

Carcinogenicitv. Four isotopes of radium occur naturally, Ra-223 (actinium series), Ra-224 and 

Ra-228 (thorium series), and Ra-226 (uranium series); radium is ubiquitous in the earth’s crust and 

common in groundwater, mineral deposits, soil, food products, and common building materials. 

Ra-226 has the longest half-life (1,600 years) of the radium isotopes and decays by alpha particle 

emission. Ra-223 and Ra-224 are also alpha-particle emitters, and Ra-228 is a beta-particle emitter. 

The primary uses of radium are for manufacturing luminous dials and instrument faces and for 

internal radiation therapy. Thus, the bulk of human data on the effects of radium intake are available 

from studies of radiumdial painters and medical patients who have been administered therapeutic 

doses of radium. 

Radium introduced into the body generates decay products, including gaseous isotopes of radon. 

Rn-222 generated in the body persists long enough that it easily diffuses into the bloodstream and 

accumulates in the sinuses, significantly reducing the alpha dose to the radium accumulating tissues 

but increasing the dose in the sinuses. Ultimately, the bone tissues are the principal site of radium 

accumulation because of the similar chemistry of radium and calcium (NAS 1988). In the bone 

tissues, radium is initially deposited in endosteal bone surface tissue; There i s  then a redistribution to 

the bone volume, where the radium resides with a long retention time. 

Dose ResDonse Data - Human and Animal. The following discussion of the health effects of radium 

exposure is summarized from the report of the BEIR IV Committee on radon and other alpha emitters 

‘ 1  1. I 
1 ;:. -1 f i. 
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(NAS 1988). The epidemiological studies of humans were initially stimulated by the appearance of 

cancer and other adverse health effects associated with occupational exposures to Ra-224, Ra-226, and 

Ra-228 (by the radium-dial painters). The dial painters had the potential to ingest signiticant 

quantities of radium that were known to be harmful. The second most significant study group 

comprised ankylosing spondylitis patients, who were administered doses of radium solutions for 

1 

2 

3 

4 

5 

6 therapeutic reasons. Most of the other studies focused on bone cancer, cancer of the paranasal 

sinuses,-and cancer of the mastoid air cells, because the association of these effects with radium 

exposure was well known. 

Although epidemiological investigations have documented the association between radium exposure 

and carcinogenic effects, there has been considerable debate over the dose-response relationship 

involved. Bone cancer incidence has been evaluated as a function of a variety of parameters that 

represent a measure of radium exposure, such as absorbed dose to the skeleton, pure radium 

equivalents, and cumulative rad-years (Evans 1966). The results indicated a nonlinear relationship fits 

the data. A separate analysis of the same bone cancer induction data confirmed the finding of a 

nonlinear fit (Mays and Lloyd 1972). The conclusion from both of these analyses is that a linear 

nonthreshold relationship is likely. to significantly over-predict cancer incidence at low doses. 

Later reassessments presented a linear-quadratic-exponential dose-response relationship (Rowland 

et al. 1971, 1978a, 1978b, 1983) and a dependence of incidence on the square of radium intake 

normalized to body weight (Marshall and Groer 1977). 

Two extensive studies of ankylosing spondylitis patients treated in Germany with solutions of Ra-224 

are most noteworthy. In the first, a 900-patient cohort treated with a Ra-224 colloid during the 

period from 1946 to 1951, with a follow-up period for more than 30 years, revealed bone cancer 

incidence associated with the highly absorbed doses from the therapeutic treatments (Spiess 1969; 

Spiess and Mays 1970, 1973). In the second study, a cohort of about 1,400 patients treated with 

small doses of Ra-224 for ankylosing spondylitis showed a similar association between dose and 

cancer induction (Spiess 1969; Spiess &d Mays 1970, 1973). The analyses were consistent with a 

variety of dose-response relationships; however, none can be disproved because of the scatter in the 

data. 

Cancers of the paranasal sinuses and the mastoid air cells have been associated with exposure to 

Ra-226 and Ra-228 since the 1930s (Martland 1939). These effects were initially seen in the radium- 
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dial painters, who received highly absorbed doses from the quantities of radium they ingested. 

Excess incidence is evident when compared to the natural incidence, which is very low. After 

exposure to radium, these types of cancers were expressed later than bone cancers (Evans et al. 1969; 

Finkel et al. 1969; Rowland et al. 1971; Rundo et al. 1986). 

As discussed above, Rn-222 generated in the body persists long enough that it easily diffuses into the 

bloodstream and accumulates in the sinuses, significantly increasing the dose in the sinuses. Studies 

of cancers of the sinuses and mastoid cells conducted in beagle dogs injected with a variety of alpha- 

emitting radionuclides revealed excess incidence of these cancers (Schlenker 1980). Not all of the 

tumors were induced by alpha emitters that produce a gaseous decay product; therefore, a gaseous 

decay product was not essential to induction. Nevertheless, the risk of these cancers from Ra-226 and 

its decay products (including Rn-222) is considered signiticantly greater than from other alpha- 

emitting radionuclides. 

The incidence of leukemia and other blood diseases among the radiumdial painters has been linked to 

'radium ingestion. Martland (193 1) demonstrated development of anemias and leukopenia 

(low leukocyte count) in the dial painters. Evans' study (1966) included leukemia and anemia as 

possible effects of radium accumulation in the body. Finkel et al. (1969) discovered cases of 

leukemia and aplastic anemia in studies of the radium-dial painters exposed from 1918 to 1933. 

Among a cohort of 634 female dial painters first employed before 1930, three deaths were attributed 

to leukemia (Polednak 1978). This final study exceeded expectations because the natural incidence of 

leukemia is very low. An epidemiological study of 1,285 women employed as dial painters before 

1930, and 1,185 employed between 1930 and 1949 (when radium contamination and exposures were 

much lower) revealed standard mortality ratios of 73 and 221, respectively (Stebbings et al. 1984). 

However, the most comprehensive and definitive study of U.S. dial painters include all workers 

employed before 1970 (Spiers et al. 1983). Ten cases of leukemia were found among the worker 

cohort of 2,940 persons. The expected number of natural cases for this group would be 9.2. 

The study concluded that the incidence in the cohort does not differ significantly from natural 

incidence (Spiers et al. 1983). In summary, the accumulation of very high levels of radium is 

associated with severe anemias and leukemia (NAS 1988). However, at lower levels of accumulation, 

such as those experienced by the majority of U.S. radiumdial painters, especially in later years, 

the accumulated radium does not appear to significantly increase the risk of leukemia (NAS 1988). 
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The BEIR IV Committee presented a cancer.risk factor of200 x 

protracted exposure to radium in its report on radon and other alpha emitters (NAS 1988). 

per rad for bone sarcomas from 

B.II. l .8 Radon and Progeny 

Toxicitv. There are no known toxic effects of exposure to radon gas or its short-lived progeny. 

However, short-lived radon progeny decays to relatively long-lived lead. Because lead is a chemical 

toxicant, significant accumulations of radon pose a potential source of lead for exposure pathways 

to receptors. 

Carcinonenicitv. Exposure to air contaminated with radon gas and associated airborne progeny has 

been linked to increased risk of lung cancer. The risk is attributed to inhalation of the short-lived 

progeny of radon that are attached to particulates, which lodge in the lung passages and produce a 

radiation dose that causes lung cancer. Radon progeny that do not lodge in the lung passages are 

exhaled, and do not deliver a radiation dose. Lung cancer results when the bronchial epithelium of 

the lung passages is exposed to alpha particles emitted from decaying radon progeny (i.e., Po-214 and 

Po-218) lodged in the lung passages. e 
Three isotopes of radon are of potential concern, one associated with each of the three natural decay 

series. Rn-222, Rn-220, and Rn-219 are members of the uranium, thorium, and actinium decay 

series, respectively. Rn-222 is the isotope of primary concern because its half-life, 3.82 days, and 

mobility as an inert gas facilitate its 'outdoor and indoor migration, thus potentially exposing receptors 

to elevated concentrations of Rn-222 and its short-lived progeny. Rn-220 (half-life, 55.6 seconds) 

and Rn-219 (3.96 seconds) are generally of less concern because their very short half-lives often 

result in decay before these can migrate and accumulate in elevated quantities where receptors may be 

exposed. For example, all three isotopes of radon may be of concern in the air in buildings that 

contain the appropriate parent radionuclides (in the form of surface contamination or drummed 

material, for example). At the FEMP, however, Rn-220 and Rn-219 are not expected to be released 

from a source such as the K-65 silos because their short half-lives cause them to decay before 

migrating out of the waste matrix or out of the containment provided by the silos. 

Dose ResDonse Data - Human and Animal. The following discussion regarding the health effects of 

exposure to radon and radon progeny is summarized from the report of the BEIR IV Committee on 0 
0425 ; ~ :-I ft. -1 '* 
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radon and other alpha emitters (NAS 1988). The radiological effect of concern from exposure is lung 

cancer. 

The lung cancer hazard associated with working in underground mines was tirst recognized by 

Harting and Hesse in 1879 as a result of autopsies of European miners (Harting and Hesse 1879). 

The most important human populations studied with regard to radon progeny exposure were the 

underground miners exposed to widely differing concentrations of airborne Rn-222 progeny in mines 

(NCRPM 1984). The lung cancer mortality risk estimates for radon progeny exposure published by 

the-BEIR IV Committee (NAS 1988) were based on an epidemiological study of these underground 

miner populations. The assessment of the risk from exposure to radon progeny by the BEIR IV 

Committee represents the most recent comprehensive examination of estimated health risks associated 

with exposure. 

The BEIR IV Committee relied heavily on data from four principal studies of miners: Ontario 

uranium miners, Saskatchewan uranium miners, Swedish metal miners, and Colorado Plateau uranium 

miners. Underground miners exposed to radon progeny (in the mines) have an increased risk of lung 

cancer, as demonstrated in these epidemiological study populations. Animal models experimentally 

exposed to airborne radon progeny also developed lung cancers. To supplement the information 

available from the human epidemiological studies, animal model studies have provided information on 

the dose-response relationship and the effects of variations in the exposure rate, physical 

characteristics of the lungs, and air quality. Thus, both human epidemiological data and animal 

experimental data indicate that exposure to radon progeny induces lung cancer. The data also 

describe the relationship between exposure and health effect as a function of influencing factors. 

In its study of the human epidemiological data, the BEIR IV Committee has reevaluated the primary 

data (Le., exposure histories and mortality) for the four principal epidemiological study groups of 

underground miners exposed to radon progeny. From this reevaluation, the committee has estimated 

the risk of developing fatal lung cancer. The risk from lifetime exposure to radon progeny is 

350 x lod excess fatal lung cancers per cumulative working level month (WLM) as exposure. 

The WLM is defined as the cumulative exposure to an airborne concentration of short-lived radon 

progeny (equal to one working level) for a period of one working month. It must be noted that this 

estimate, quantified as fatal lung cancer risk, was based primarily on epidemiological studies of 

humans and is expressed per unit cumulative exposure to progeny (WLM-I). The EPA slope factors 
' ' *  ?.;,-t.h 
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addressing cancer incidence were based on calculated radiation doses to organs and tissues and .are 

expressed per unit radioactivity intake (pCi-'). Thus, the EPA and BEIR IV Committee risk estimates 

are not directly comparable. The EPA cancer slope factors were used to assess. risk attributable to 

radon and radon progeny exposure. It is also noted that EPA has adopted a nominal risk estimate of 

360 x per WLM for use in NESHAPS (EPA 19891). This estimate was based primarily on 

EPA's consideration of the BEIR IV Committee assessment; however, EPA did average radon risk 

estimates derived from BEIR IV Committee and ICRP models to calculate the estimate of 360 x 

per WLM. 

Although the carcinogenicity of radon progeny is established and the hazards of exposure during 

mining are well recognized, the hazards of exposure in other environments have not yet been 

adequately quantified (NAS 1988). A few exploratory epidemiological studies of lung cancer risk 

associated with radon progeny exposure in homes have been conducted; however, the results are 

inconclusive and inadequate for the purpose of risk estimation (NAS 1988). 

The model developed by the BEIR IV Committee may be used to estimate risks under other 

environmental conditions to which persons may be routinely exposed; however, it must be recognized 

that the committee's model was based on epidemiological evaluations of occupational exposure 

conditions in underground mines. Therefore, assumptions must be made regarding the similarity .of 

exposed populations, levels of exposure, and factors such as cigarette smoking, when using the model 

for nonoccupational conditions such as the indoor home environment. 

Using the BEIR IV risk factor (NAS 1988) of 350 x 

inhalation of Rn-222 and progeny, and by assuming 5 1.5 working months per year (8,760 hours per 

year divided by 170 hours worked per month), 100 pCi Rn/liter air, short-lived Rn-222 progeny 

present in 50 percent equilibrium, and an inhalation rate of 20 m3/day for 365 daydyear, one can 

derive a lung cancer mortality risk factor of 1.2 x 10" per pCi. The EPA cancer slope factor from 

HEAST for inhalation of Rn-222 plus progeny is 7.7 x 10" per pCi (EPA 1992b). It must be noted 

that the BEIR IV Committee risk estimate pertains to lung cancer mortality, while the EPA cancer 

slope factors all pertain to cancer induction rather than cancer fatality. 

WLM-' for lung cancer mortality from 

0427 

. . : I  F; ; 
. . I  

FER\CRU~R~TL.C\APP-B\ATTACH~\FC~N~I~ 9. 1994 9:09am B-11- 10 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 



FEMP-OU02-4 DRAFT 
February 18. 1994 

B.II.l.9 Ruthenium- 106 

This compound is currently under investigation. Little or no information is available at this time; 

however, as information becomes available, it will be incorporated into future baseline risk 

assessments and CRAREs. The EPA has derived slope factors, which are presented in Table 11.1-1. 

B.II.l.10 Strontium 

Pharmacokinetics. Wenning and Kirsch (1988) reported that the gastrointestinal absorption of soluble 

strontium compounds ranges from 5 to 25 percent of the ingested dose and the EPA (1992b) has 

derived a gastrointestinal absorption efiiciency factor of 0.3. Insoluble strontium compounds are 

absorbed to about 5 percent. Data regarding inhalation or dermal absorption has not been located. 

Strontium is an alkaline earth metal similar in chemical behavior to calcium (Wenning and Kirsch 

1988). About 99 percent of the body burden is in the skeleton. Excretion is principally in the urine. 

Noncarcinogenic - Toxicity. Stable strontium has induced rachitic changes in the bones, particularly of 

the young (EPA 1992b). Presumably, Sr-90 would also induce rachitic changes in bone. The 

concern at FEMP Operable Unit 4, however, is with the radiological effects (carcinogenicity) of Sr- 

90, rather than the noncarcinogenic toxicity. 

Carcinogenicity. The EPA (1992b) has assigned stable strontium to cancer 'weight-of-evidence 

Group D, indicating it is not classifiable as to human carcinogenicity. Quantitative cancer risk 

estimates were not derived for Group D substances. The EPA classifies all radionuclides as Group A 

substances (human carcinogens), based on their characteristic of emitting ionizing radiation and on the 

extensive epidemiologic data associating exposure with radiogenic cancers in humans (EPA 1992d). 

The EPA (1992d) has derived cancer potency slope factors for Sr-90, and its radioactive decay 

product of 3.6 x 10" per pCi for ingestion and 6.2 x lo-" per pCi for inhalation exposure. There is 

no slope factor for external exposure to Sr-90, which does not emit penetrating radiation (gamma- or 

x-rays). 
. .  

B.II.l.11 Technetium 

NoncGcer Toxicitv. No isotopes of technetium are stable (Clarke and Podbielski 1988). Lethality 

due to radiihop to.xicity usually occurs before the nonradiologic effects of technetium become 

manifest; hence, little is known of the metabolic effects of the element. 
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Carcinorrenicitv. The EPA classifies all radionuclides as weight-of-evidence Group A substances 

(human carcinogens), based on their characteristic of emitting ionizing radiation and on the extensive 

epidemiologic data associating exposure with radiogenic cancers in humans (EPA 1992b). 

The internal carcinogenicity of Tc-99 is due to its emission of beta particles (Clarke and Podbielski 

1988). The EPA (1992b) has derived cancer potency slope factors for Tc-99 of 1.3 x 1012 per pCi 

for ingestion, 8.3 x 1012 per pCi for inhalation, and 6.0 x per pCi yr/g for external exposure.. 

a 

B.II.l.12 Thorium 

Toxicitv. No toxic effects of exposure to thorium have been documented, and the EPA has not 

developed an RfD for thorium; therefore, the health hazard for thorium is associated with its potential 

radiocarcinogenic effects. 

Carcinorrenicitv. Natural thorium is present in the earth’s crust as a primordial element. The-232 

isotope accounts for approximately 100 percent of the mass abundance of thorium; however, the other 

isotopes of thorium exist as members of the three natural decay series. The half-life of The-232 is 

very long (approximately 10 billion years); thus the specific activity is relatively low and the rate of 

decay is slow. The-232 decays by alpha particle emission, as do most of the progeny in the thorium 

natural decay series. 

a 
- 

Thorium has historically been used as a medical imaging agent, because it is a heavy atom that 

provides contrast in radiographic imaging. In this role, thorium has been used commercially as 

Thorotrast, a 25-percent colloidal solution of thorium dioxide. The following discussion of the health 

effects from thorium exposure is summarized from the report of the BEIR IV Committee on radon 

and other alpha emitters (NAS 1988). 

Thorotrast has been used extensively in the United States, Europe, and Japan as an intravascular 

contrast agent for cerebral and limb angiography. Thorotrast has also been injected into the spleen 

for hepatolienography and into nasal and paranasal sinuses. These uses of Thorotrast result in 

deposition of the thorium (and subsequent decay products) in tissues and organs of the body, most 

frequently in the reticuloendothelial tissues in bone (NAS 1988). Once deposited in these tissues, 

alpha particle emissions from the decay of The-232 and its progeny irradiate the tissues for long 

periods of time at low-dose rates. a 
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Dose-Resmnse Data - Human. The data on human health effects of thorium exposure are based 

primarily on epidemiological studies of Thorotrast patients. The tive long-term studies include 

German, Portuguese, Japanese, Danish, and American patients. In the German study (van Kaick et 

al. 1978a and b, 1983, 1984a, 1986), 5,159 Thorotrast patients and 5,151 controls were followed 

since 1933 and 1935, respectively. The Thorotrast patients underwent intravascular injections of 

Thorotrast to enhance the imaging of cerebral and limb angiography. The results ofxhe follow-up 

analysis indicated an excess of malignant cancers, most notably liver cancers and leukemias, among 

the patients relative to the controls. 
-. - ... - . . . . . - . . -. . .  . - .  

The Portuguese study (Abbatt 1973; da Motta et al. 1979; Horta et al. 1978) involved about 2,500 

Thorotrast patients and 2,000 controls with a follow-up period of about 30 years. The patients were 

exposed to Thorotrast from 1929 to 1955, with roughly 60 percent receiving Thorotrast doses for 

cerebral angiography. The results of the study show a significant excess of malignant cancer deaths 

among the patients compared to the control group. Particularly notable were the excess patient liver 

malignancies compared to the controls. 

The Japanese study (Kato et al. 1979, 1983; Mori et al. 1979a, 1979b, 1983, 1986) included 282 

Thorotrast patients who were administered Thorotrast for angiography and hepatolienography during 

World War 11. The follow-up period spanned 38 to 46 years, and results revealed that patient 

mortality from malignant liver cancers, other malignant cancers, blood diseases, and cirrhosis of the 

liver was significantly higher than in the control group. 

The Danish study (Faber 1973, 1977, 1978, 1979, 1983, 1986) involved 1319 Thorotrast injected 

with Thorotrast from 1935 to 1946. The epidemiological analysis revealed excess gastrointestinal 

malignancies, liver malignancies, malignancies of the lung, and leukemia deaths in patients compared 

to control individuals. The excess of liver malignancies and leukemias was most notable in the study. 

The American study (Falk et al. 1979) is a preliminary epidemiological assessment of Thorotrast 

patients exposed from 1964 to 1974. All patients had received Thorotrast for either 

hepatolienography or cerebral angiography. A liver cancer incidence was evident in the investigation 

and is reportedly continuing to increase. Further follow-up of these individuals is needed. 
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All tive of these human epidemiological studies, indicated an excess of malignant cancers among the 

Thorotrast patients compared to the controls. The excess malignancies were predominantly of the 

liver and blood (leukemia) types. 

Estimation of Excess Risk from Thorotrast Administration. The human epidemiological evidence 

from the studies of Thorotrast patients represents the primary source of data from which estimates of 

risk have been derived (NAS 1988). These data can be used to derive estimates of risk for liver 

cancer and leukemia; however, such estimates strictly apply only to conditions of intravascular 

Thorotrast injection. The BEIR IV Committee derived a risk estimate of up to 300 x l o 6  per rad of 

alpha particle radiation to the liver, and emphasized that these estimates are for Thorotrast, not 

thorium. The emphasis is because the dosimetry of other isotopes of thorium differs from that of 

The-232 in the Thorotrast colloid form. The BEIR IV Committee also derived a risk estimate of up 

to 60 x 

per rad of alpha radiation to the skeleton without marrow for bone cancer (NAS 1988). 

per rad of alpha radiation to bone marrow for leukemia, and a value of up to 120 x 

Dose Response Data - Animal. Experimental studies of animals administered modified Thorotrast 

solutions provide insight into the possible influence of Thorotrast on carcinogenicity in humans from a 

"foreign body effect" (i.e., from the colloid solution), or a toxicological effect of the thorium in 

addition to a radiation dose effect. Studies of mice administered Thorotrast solutions fortified with 

The-230 to increase the specific activity of alpha emission delivering radiation dose to tissues, 

conventional Thorotrast, and zirconium dioxide solution (Zirconotrast) have provided evidence of 

increased carcinogenicity of Thorotrast relative to Zirconotrast (Bensted 1967). Rabbits injected with 

The-230 enriched Thorotrast revealed a shortened latency period associated with the higher specific 

activity solution (Faber 1973). In mice, rabbits, rats, and dogs, the metabolic distribution of 

Thorotrast and other colloid solutions, including zirconium and hafnium dioxide colloids, has 

indicated that: 1) the organ distribution of the Thorotrast and associated progeny in these animals is 

comparable to that in humans (Riedel et al. 1979, 1983), and 2) the other colloids fail to reveal 

significantly different effects attributable to their distributions compared to the Thorotrast (Riedel et 

al. 1979, 1983). 

A study of dose response and possible foreign body effect in rats (Wesch et al. 1973, 1983) was 

conducted by administering different The-230 enrichments of Thorotrast (causing variations in dose 

rate) and by administering different volumes of Thorotrast (dilutions maintaining constant dose rate). 
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The results demonstrated that the frequency of cancers follows a linear dependence with dose rate. 

However, varying the volume of Thorotrast administered did not correlate with frequency of 2 

induction. Although cancer risk did not increase with the volume of Thorotrast at a constant dose 

rate, the latent period was shortened (Wesch et al. 1973; 1983). 

In additional studies of rats injected with Zirconotrast enriched with The-228, the number of induced 

cancers increased, and the induced cancers were similar to those induced in humans by Thorotrast 

(Wesch 1986). The frequency of cancer induction was found to be dose-rate dependent, and the 

Zirconotrast without The-228 did not induce. excess cancers (Wesch 1986): . 

In summary, the animal experimental evidence indicates that Thorotrast induces cancers as a result of 

the radiation dose delivered by the solution. The physical presence of particles in the colloid solution 

and the chemical effect of the thorium are not likely to intluence the induction of cancer (NAS 1988). 

The EPAderived slope factors are presented in Table 111-1.1. 

B.II.l.13 Uranium 

Pharmacokinetics. In general, uranium compounds are not easily absorbed across the human 

gastrointestinal tract. Soluble uranium compounds demonstrate the best absorption. In a study in 

which patients drank a solution of uranyl nitrate hexahydrate, a water soluble compound, only 0.5 to 

5 percent of the dose was absorbed (Hursh et al. 1969). Recent uranium metabolic models estimated 

absorption from the gastrointestinal tract to the blood to be 0.6 percent (wrenn et al. 1987). 

Although human data concerning absorption by dermal exposure are sparse, water-insoluble uranium 

compounds were not absorbed in significant quantities across the skin (Yuile 1973) and are not 

believed to pose a significant risk to humans by this exposure route. 

Once absorbed into the bloodstream, uranium compounds are metabolically converted to uranyl ions. 

The uranyl ion acts as a ligand in the systemic circulation, binding to the plasma proteins and 

bicarbonate. Although this uranyl-bicarbonate complex is stable at the pH of the plasma, the pH of 

urine favors dissociation of the complex. This leaves the uranyl ion free to bind to the tissues in the 

proximal tubule wall of the nephrons of the kidneys, resulting in cellular necrosis (Leggett 1989). 

As well as being the only soft tissue that stores uranium in any appreciable quantity, the kidneys are 

the main organs of excretion (Hursh and Spoor 1973). Approximately 70 percent of an intake of 
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0 uranium has been estimated to be excreted by the kidneys within 24 hours of intake (Berlin and 

Rudell 1979). Uranium that is not excreted is stored in the kidneys and bones. Binding to the bone 

is thought to be caused by the affinity of uranium for the phosphate groups in the bone structure. 

Toxicitv 

Dose-Resuonse Data - Human. Exposure to uranium, a chemical toxicant, leads to nephritis in the 

kidneys. Data human on exposure to uraniu,m compounds were collected from 1940 to 1960 in acute 

studies on terminal and volunteer patients. Single injections of 70 to 100 pg/kg of uranium nitrate to 

terminally ill patients resulted in proteinuria and increased levels of catalase in the urine (Berlin and 

Rudell 1979; Luessenhop et al. 1958). In another study, patients were given uranyl nitrate injections 

ranging from 6.3 to 71 pg/kg. One of the early signs of renal damage, the appearance of the enzyme 

catalase in the urine, occurred in patients receiving 55 to 71 pg/kg (Hursh and Spoor 1973; 

Leggett 1989). 

Dose-Resuonse Data - Animal Models. Animal models have demonstrated a variation of responses in 

acute intravenous toxicity studies. Rabbits and guinea pigs appear to be the most sensitive. The 

acute intravenous toxicity of soluble uranium compounds such as uranyl nitrate has been shown to be 

very high; the approximate dose at which 50 percent of the test organisms do not survive (LD,) for 

rabbits is 0.1 mg/kg, for guinea pigs 0.3 mg/kg, for rats 1 mg/kg, and for mice 10 to 20 mg/kg 

(Stokinger 1982). 

0 

In chronic animal studies, sublethal threshold doses of uranium have been demonstrated (Leggett 

1989). Although the exact mechanism of tolerance is not known, it is believed that regenerated 

kidney tissue is associated with tolerance. When uranium exposure ceases, the regenerated epithelium 

transforms inta normal renal tubular tissue (Yuile 1973). 

An extensive chronic feeding study was performed on rabbits, rats, and dogs for periods of 30 days, 

one year, and two years (Maynard and Hodge 1949). These animals received uranium doses of 2.8, 

14, and 71 mg/kg/day in the diet. Rabbits were maintained for 30 days, dogs for one year, and rats 

for one to two years. For all species, water soluble compounds were more toxic than insoluble 

compounds. The lowest observed adverse effect levels (LOAEL) were established for all compounds 

and each species (Maynard and Hodge 1949). In all cases, the LOAEL could be established within 

the first 30 days (EPA 1991d). Of the three species, rabbits appeared to be the most sensitive, with 
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renal damage exhibited at all administered dose levels. The renal damage was judged to be only 

moderate at the lower doses, but moderately severe at the highest dose. Based on this study, the EPA 

has established the lowest uranium dose of 2.8 mg/kg/day as the LOAEL (EPA 1991d). 

Basis for Reference Dose. The EPA (1991t) has established a RtD for uranium of 3 pg/kg/day. 

In lieu of a no observed adverse effect level (NOAEL), the RfD was based on the LOAEL of 

2.8 mg/kg/day (Maynard and Hodge 1949) and an uncertainty factor of 1,000. The uncertainty factor 

accounts for intraspecies and interspecies variability in toxicological response and for the use of the 

LOAEL rather than a NOAEL. No factor was included for the short duration of the exposure 

(30 days), because it has been shown that chronic nephrotoxic effects can be adequately characterized 

with experiments of acute/subacute duration (EPA 1991f). 

Carcinozenicitv. Uranium can induce cancer as a result of intake into the body through inhalation or 

ingestion pathways. The induction of cancer results when organs and tissues of the body are exposed 

to alpha particles emitted from decaying uranium atoms. Alpha particles are energetic emissions that 

cause molecular ionizations in a very dense pattern along a short path through matter. The effect of 

an alpha particle is highly localized due to the short path length traveled (low penetrability) and the 

ability of the particle to produce many ionizations. The ionization events cause biological damage 

believed to be responsible for inducing cells to become cancerous. Although other energetic 

emissions from radioactive decay of atoms (such as beta particles and gamma'rays) also cause 

molecular ionizations, these radiations do not produce the density of ionizations that alpha particles 

produce. The dense pattern of ionizations caused by alpha particles and the low penetrability of alpha 

particles are the factors that determine uranium is an internal exposure 'hazard. Alpha particles are 

not an external exposure hazard because they do not penetrate sensitive tissues from outside the body. 

The outer layers of the skin stop the alpha particles before they can penetrate and damage sensitive 

tissues of inner layers. 

The type of uranium (Le., natural, enriched, or depleted) under consideration is important because 

different types of uranium have different specific activities (the amount of radioactivity per unit 

mass). The value of the specific activity of the uranium retlects the number of alpha particles emitted 

per unit mass. This has a direct impact on the magnitude of the radiological dose delivered internally 

after the uranium enters the body. Naturally occurring uranium and uranium processed from natural 

uranium is a mixture of U-234, U-235, and U-238. The difference between natural, enriched, and 
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depleted uranium is def'ined by the percent U-235 mass enrichment. The higher the U-235 1 

enrichment, the higher the specitic activity of the mixture. 2 

3 

Dose-Resuonse Data - Human. The following discussion of data concerning human health effects of 4 

5 

emitters (NAS 1988). Convincing epidemiological evidence of uranium-induced radiocarcinogenic 6 
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uranium exposure is summarized from the report of the BEIR IV Committee on radon and other alpha 

Available epidemiological evidence has come from studies of effects in humans is difticult to obtain. 

workers involved in uranium mining and milling operations. 

uranium workers are at risk of increased cancer mortality; however, inhalation of airborne radon 

progeny rather than uranium particulates is considered the predominant source of radiation damage to 

the respiratory tract in uranium miners. Simultaneous exposures to radon progeny and other elements 

present in uranium ore are considered confounding factors in those studies of uranium miners 

It has been noted for some time that 

intended specifically to examine the radiological effects of exposure to uranium. 

Risk estimation for exposure to uranium is based heavily on the carcinogenic effects of other alpha- . 

emitting radionuclides and on animal experiments involving exposure to uranium. Available human 

Epidemiological surveys of uranium workers began in the United States in 1950 (Miller et al. 1956), 

and reports of increased cancer risk among uranium millers in Europe began appearing in 1959 

(Rockstroh 1959). In contrast, other studies have reported little evidence of a health hazard to 

workers in the uranium processing industry (Ely 1959). The BEIR IV Committee (NAS 1988) 

cautioned that the validity of epidemiological studies on uranium effects must be considered in the 

regard to all of the available epidemiological studies on uranium effects. 

context of the power or ability of the studies to detect an effect if one existed. This is important with 

An early U.S. Public Health Service study of uranium miners and millers in the Colorado Plateau 

reported no increase in mortality in the cohort of uranium millers studied (Wagoner et al. 1964). 

A more detailed study with longer follow-up of the same cohort (Archer et al. 1973) revealed that the 

number of deaths available for analysis was almost equal to the expected number of deaths determined 

among controls. 

presented, 2) the excess cases included three diagnostic categories, 3) precautions were not taken 

Interpretation of the results is complicated because: 1) exposure data were not 

(or not stated) to exclude individuals with underground mining exposure through previous 
,' . ,J :Jj  I i? 
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employment, and 4) the analysis was not performed in relation to the length of exposure.. Because of 

its weak epidemiological power, the study did not provide strong evidence that uranium has a specific 

effect. 

Several studies of uranium workers exposed to enriched uranium have been performed. A study of 

workers at the enrichment facility in Oak Ridge between 1943 and 1947 indicated that the mortality of 

the study cohort was not increased for lung cancer, bone cancer, or nephrotoxic disorders (Polednak 

and Frome 1986). This study is weakened by data based on exposures of short duration (typically 

one to two years), which does not provide conclusive evidence concerning health effects from long- 

term (chronic) exposure. A subsequent study of a cohort from the same population examined the lung 

cancer risk from inhaling uranium dust (Cookfair et al. 1983). The results indicated an increased risk 

among the group of workers hired at, or over age 45, and the increased magnitude of risk was greater 

for higher exposures. 

The findings of a retrospective study of uranium mill workers from the Colorado Plateau conducted to 

examine the health risks of uranium exposure in the absence of uranium mining (Waxweiler et al. 

1983) were not statistically significant and are mitigated by the small number of deaths for workers 

employed for at least five years. The results did not reveal an increase in lung cancer deaths nor 

conclusively demonstrate an increased nephrotoxic effect. 

Past epidemiological studies have failed to conclusively demonstrate health effects from chronic 

exposure to uranium dust involved in uranium mining and milling operations. However, this does not 

necessarily mean that the epidemiological data conclusively demonstrate the absence of effect. This is 

because the power of the studies was limited, weakened by short worker exposure durations, 

inadequate estimates of uranium exposures, and insufticient worker follow-up time to adequately 

evaluate long-term effects. 

In conclusion, chronic exposure to uranium should be controlled on the basis of nephrotoxicity more 

than by radiocarcinogenicity from alpha particle emissions (NAS 1988). Quantification of the risk 

from chronic exposure to uranium alpha particles cannot be determined from published 

epidemiological studies because of confounding factors and the limited power of the studies to detect 

increased rates of cancer incidence or mortality (NAS 1988). Therefore, the BEIR IV Committee’s 

risk estimate for uranium was based on the carcinogenic effects of other alpha emitting radionuclides 
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increase in bone sarcomas. The likelihood of sarcomas from exposure to naturally occurring uranium 

is considered low and demonstrable only if a linear dose-response relationship is assumed (Mays et al. 

1985). If the dose-response relationship is quadratic, then virtually no effect would be expected from 

naturally occurring uranium. Assuming a linear dose-response relationship and a constant 

nonoccupational uranium intake of 1 pCi/day, then the risk of bone sarcoma induction over a lifetime 

is estimated to be 1.5 x l o 6 ,  or 1.5 bone sarcomas per million persons (Mays et al. 1985). This is 

compared to a natural incidence of 750 bone sarcomas in the absence of excess exposure. 

Assuming a constant nonoccupational uranium intake rate of 1 pCi/day, an exposure frequency of 

365 daydyear, and a lifetime of 70 years, then a lifetime uranium intake of nearly 26,000 pCi is 

calculated. Using the risk factor from Mays (Mays et al. 1985) and dividing by the calculated 

lifetime intake, one can derive a risk factor of 5.9 x lo-" per pCi. A comparison of this risk factor 

with the cancer slope factors from HEAST for ingestion of U-234, U-235, and U-238 indicates that 

the ratios of the HEAST values to the former value are 2.4, 2.2, and 2.2, respectively. 

Dose-ResDonse Data - Animal Models. The following discussion of experimental data concerning 0 
adverse health effects of uranium exposure in animal models is summarized from the report of the 

BEIR IV Committee on radon and other alpha emitters (NAS 1988). The effect of bone cancer 

induction is addressed first, followed by the effect of lung cancer induction. 

The discussion of human epidemiological evidence presented above identifies the bone surfaces as the 

most probable target tissue for exposure to uranium, and bone sarcoma as the carcinogenic effect of 

concern. Radiocarcinogenic effects, including bone sarcoma and head carcinoma, have also been 

observed in animals and humans from exposure to isotopes of radium, and studies involving exposure 

of mice to high specific activity U-232 and U-233 have also revealed an increase in bone sarcomas. 

Soviet researchers have demonstrated that highly enriched uranium, which has a high specific activity, 

induces bone sarcomas in rats. These results indicate that the intake of high specific activity, alpha- 

particle-emitting radionuclides increases the risk of these cancers in animals. It would be reasonable 

to expect high specific activity uranium to induce bone sarcomas in humans; however, the likelihood 

that low specific activity, naturally occurring uranium induces bone sarcomas is low, 
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As stated in the discussion of human epidemiological evidence presented above an estimate of the 

excess risk of bone sarcoma in humans from chronic ingestion of uranium has been developed 

(Mays et al. 1985). This risk estimate was based on a linear dose-response relationship for Ra-226. 

Therefore, it was assumed that the response to alpha particles from uranium exposure is similar to the 

response to alpha particles from Ra-226. This assumption depends in part on the metabolic behavior 

of uranium relative to radium. There is evidence indicating that uranium seeks bone tissue in a 

manner similar but not identical to that of radium. U-233 administered to beagle dogs has been 

shown to initially deposit nonuniformly on bone surfaces; however, redistribution occurred (within 

approximately one year) to produce a distribution through the bone volume that was similar to the 

distribution of radium (Stevens et al. 1980). Distribution of uranium throughout the bone volume in 

dogs has also been reported by Rowland and Farnham (1969) and Bruenger (personal communication 

with BEIR IV Committee, 1986 not available in bibliography). 

Another concern is the induction of malignant tumors in the lungs from exposure to uranium by 

inhalation. As previously discussed, uranium emits alpha particles, which can deposit a highly 

localized radiation dose to sensitive tissues in the passages of the respiratory tract if particulate 

uranium is deposited in those passageways. The effects of inhaling of insoluble forms of uranium 

have been studied in rats, dogs, and monkeys for both short and prolonged exposure scenarios 

(Leach et a1.-1970, 1973). The affected sites were the tissues of the lungs and the pulmonary lymph 

nodes. Chronic inhalation of uranium in these studies produced fibrosis of lung tissue and induction 

of malignant lung tumors. Data from those studies involving dogs have been reanalyzed (Durbin and 

Wrenn 1975), leading to the conclusion that neoplastic changes (tumor induction) began in the 

epithelial cells of the lungs in 21 percent of the dogs after a cumulative lung dose of 160 rads. 

Another study exposed rats to U-232 and U-233 (as uranyl nitrate) by inhalation, revealing an 

'increase in malignant lung tumors and bone sarcomas (Ballou et al. 1980). However, the significance 

of the bone sarcomas (osteosarcomas) is questionable because the rats exposed to control aerosols also 

developed these tumors. The osteosarcomas are not statistically significant because of their 

appearance in the control rats. The results of this study of high specific activity U-232 and U-233 

uranyl nitrate could lead to the reasonable expectation that such exposure could induce malignant lung 

tumors in humans. However, the findings of this work do not provide the data needed to 

convincingly extrapolate a risk coefficient for human exposure. 
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B.II.2.1 2-Chlorouhenol 

Pharmacokinetics. Chlorophenols are absorbed from the gastrointestinal tract and parenteral sites of 

injection and are excreted as conjugates of sulfuric and glucuronic acid (Clayton 1981). Various 

chlorophenols are formed as intermediated metabolites during the microbiological degradation of the 

herbicides 2,1-D and 2,4,5-T and the pesticides Silvex, Ronnel, lindane, and benzene hexachloride 

(EPA 1980b). 

A study using the rat model observed a tumor incidence increase (69 percent) in those rats receiving 

5 ppm of 2-chlorophenol and ethylnitrosourea, as compared to an observed 58 percent in rats 

receiving ethylnitrosourea only. The effects of 2-chlorophenol on reproduction might be related to 

the transplacental transfer of 2-chlorophenol (Exon 1983). 

Toxicity. Ingestion of 2-chlorophenol causes an increase, then decrease in respiration, blood 

pressure, and urinary output; fever; increased bowel action; motor weakness; collapse with 

convulsions; and death. Additional observations observed include damage to the lungs, liver, and 

kidneys, as well as contact dermatitis (Windholtz 1983). Acute exposures by all routes may cause 

muscular weakness, gastroenteric disturbances, severe depression, and collapse. Although 2- 

chlorophenol primarily affects the central nervous system, it may also cause edema of the lungs and 

. 

injuries to the pancreas and spleen. 

In other studies, rats exhibited restlessness and an increased rate of respiration within a few minutes 

after administration of o-chlorophenol, followed by motor weakness. Tremors, clonic convulsions, 

dyspnea, and coma set in promptly and continued until death (Clayton 1981). In the rat, 

monochlorphenols also caused marked injury to the kidneys with red blood cell casts in tubules, fatty 

infiltration of the liver, and hemorrhages in the intestines. 

B .II.2.2 

This compound is currently under investigation. Little or no information was available when this 

CRARE was prepared; however, as information becomes available, it will be incorporated into further 

CRAREs. 
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B.II.2.3 4-Chloro~henvl-~henvlether 

This compound is currently under investigation. Little or no information was available when this 

CRARE was prepared; however, as information becomes available, it will be incorporated into further 

CRAREs. The EPA has not derived RtDs, RfCs, or slope factors for this compound. 

B.II.2.4 Ammonia 

Pharmacokinetics. Ammonia is absorbed by inhalation, ingestion, and probably percutaneously at 

concentrations high enough to cause skin injury (data are not available on absorption of low 

concentration, through skin). . Excretion is primarily-by-way of the kidneys; a small amount has-been 

observed to pass through sweat glands (Clayton 1981). Once absorbed, ammonia is converted to an 

ammonium ion as the hydroxide and as salts, especially as carbonates. The ammonium salts are 

rapidly converted to urea maintaining an isotonic system (Clayton 1981). Ammonium ions are 

produced in the body as protein metabolites. Those produced by deamination are rapidly converted in 

the liver into relatively harmless urea and excreted by the kidneys or are used to make new amino 

acids. Ammonium ions are also produced in the kidneys, conserving tixed base, thus maintaining 

electrolyte balance (NIOSH 1974). 

The relationship between ammonia production and muscle activity has been studied. The immediate 

source of ammonia from muscle appears to be a result of the deamination of adenosine 

monophosphate and is more apparent in fast-twitch than in slow-twitch fibers. More recently, 

increases in blood ammonia levels have been reported in rats after swimming, and in humans after 

arm work, maximal cycle ergometry, and treadmill exercise. Elevated blood ammonia has also been 

linked to a surprising variety of functional, metabolic, and neurological disturbances other than those 

caused by exercise and fatigue, including the development of hepatic comas, convulsions from 

ammonia toxicity precipitated by high pressure oxygen breathing, epileptic seizures, and decreased 

neuronal excitability. In addition, several genetic disorders are characterized by elevated blood ' 

ammonia concentrations. Symptoms of neural disability in all of the above conditions have been 

related to the concentration of ammonia in the blood (Mutch 1983). 

Ammonia is a toxic molecule that is the principal by-product of amino acid metabolism. The 

transport of ammonia in nontoxic form protects the brain against high circulating levels. The 

interorgan transport of this molecule and the orchestration between tissues is related primarily to the 

essential role of nitrogen in the maintenance of body nutrition economy and overall metabolic 
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0 homeostasis. Efticient handling and disposal of ammonia requires a cooperative effort between tissues 

to maintain nitrogen homeostasis. The liver is the central organ of ammonia metabolism, but other 

organs play a key role in the interorgan exchange of this molecule. Alterations in ammonia 

metabolism occur during critical illness. These changes are adaptive and are designed to maintain 

metabolic homeostasis. Interorgan cooperation in ammonia metabolism is necessary to insure the 

proper integration of the metabolic processes that contribute to and are essential for survival during 

critical illness (Souba 1987). 

Ammonia disrupts primarily the Krebs cycle. The adverse effects on the central nervous system and 

ATP deficiency during the intoxication have often resulted in animal death (Khmel’nitskii 1984). 

Toxicity. Ammonia in an aqueous environment exists in equilibrium between the ionized ammonium 

cation and the nonionized ammonia. This equilibrium can be affected by buffers, pH, temperature, 

and salinity. Thus, in many cases, it is not possible to assign the associated toxkity to the ionized or 

nonionized form of the ammonia-nitrogen. 

Ammonia has a greater tendency than other alkalies to penetrate and damage the iris, and to cause 

cataracts from severe burns. Iritis may be accompanied by hypopyon or hemorrhages, extensive loss 

of pigment, and severe glaucoma (Grant 1986). 

An experiment was conducted on six volunteers inhaling ammonia at 21 and 35-mg/m3 for 10 

minutes. Five reported faint to moderate irritation, while one reported no irritation at 35-mg/m3. 

Another group was exposed for 5 minutes to 22, 35, 50, and 94-mg/m3. The 94-mg/m3 level caused 

eye irritation with lacrimation, nose, and throat irritation, and in one volunteer, chest irritation 

(Clayton 1981). 

During a controlled experiment, volunteers were exposed to about 500 ppm ammonia for 30 minutes. 

Observations included irregular, minute ventilation with a cyclic pattern of hyperpnea, increases in 

blood pressure and pulse rate, variable lacrimation, and general complaints of upper respiratory 

irritation. Some symptoms persisted for 24 hours following exposure (Silverman 1979). 

0 ~ EPA (1992b) has derived a chronic oral RtD in drinking water of 34 mg/l based on the human taste 

hreshold and on a uncertainty factor of 1. The equivalent chronic oral RfD is 0.97 mg/kg/day 
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assuming a 70 kg adult ingests 2 liters of water per day. EPA (1993) has derived a RfC of 

I x lo-' mg/m3 based on lack of evidence of decreased pulmonary hnction in an occupational study, 

and on an uncertainty factor of 30. The equivalent chronic inhalation RtD is 0.03 mg/kg/day, 

assuming a 70 kg adult inhales 20 m3 of air per day. 

Carcinogenicitv. The IRIS computer database (EPA 1993) reports no data for a carcinogenicity 

assessment for ammonia. 

B . 11.2.5 Antimonv 

Toxicity. Chronic oral exposure studies in animal models include two briefly reported lifetime 

drinking water studies with potassium antimony tartrate in rats and mice that reported reduced 

longevity in both species and reduced mean heart weight and altered blood chemistry in the rats 

(EPA 1992d). A verified chronic oral RtD of 0.0004 mg/kg/day was based on the rat study and an 

uncertainty factor of 1,000. 

Chronic effects from occupational exposure include irritation of the respiratory tract, pneumoconiosis, 

pustular eruptions of the skin called "antimony spots," allergic contact dermatitis, and cardiac effects, 

including abnormalities of the ECG and myocardial changes (Elinder and Friberg 1986). Cardiac 

effects were also observed in rats and rabbits exposed by inhalation for six weeks, and in animals 

(dogs and possibly other species) treated by intravenous injection. Inhalation RfC values are not 

available' from EPA. The heart, respiratory tract, and skin are the principal target organs for 

antimony. 

Carcinogenicitv. Data were not located regarding the human carcinogenicity of antimony. Antimony 

fed to rats did not produce excess tumors (Goyer 1991), but a high frequency of lung tumors was 

observed in rats exposed by inhalation to antimony trioxide for one year (Elinder and Friberg 1986). 

The EPA (1991d) has not evaluated the carcinogenicity of antimony. 

B .II.2.6 Aroclors-1248. -1254. -1260 

Toxicity. Aroclors-1248, -1254, -1260 are commercially mixtures of polychorinated biphenyls 

(PCB). Target organs for PCBs include the skin, liver, fetus, and neonate. Epidemiologic studies of 

women in the United States have associated oral PCB exposure with low birth weight or retarded 

musculoskeletal or neurobehavioral development of their infants (ATSDR 199 1). Oral studies in 
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... animals have established the liver as the target organ in all species, and the thyroid as an additional 

target organ in the rat. Effects observed in monkeys included gastritis, anemia, chloracne-like 

dermatitis, and immunosuppression. Oral exposure in animal models induced developmental effects, 

including retarded neurobehavioral and learning development in monkeys. Neither .verified nor 

provisional chronic oral RfD values were located for any of the Aroclors. 

Occupational exposure to PCBs have been associated with upper respiratory tract and ocular irritation, 

loss of appetite, liver enlargement, increased serum concentrations of liver enzymes, skin irritation, 

rashes and chloracne, and in heavily exposed female workers, decreased birth weight of their infants 

(ATSDR 199 1). However, concurrent exposure to contaminants have confounded the interpretation 

of the occupational exposure studies. Animal models exposed by inhalation to Aroclor- 1254 vapors 

exhibited moderate liver degeneration, decreased body weight gain, and slight renal tubular 

degeneration. Neither veritied nor provisional chronic inhalation RfC values are available. 

Carcinogenicitv. The EPA (1991b) has classified the PCBs as cancer weight-of-evidence Group B2 

substances (probable human carcinogens), based on inadequate data for humans but sufficient data for 

animals. The human data consist of several epidemiologic occupational and accidental oral exposure 

studies with serious limitations, including poorly quantified concentrations of PCBs and durations of 

exposure, and probable exposures to other potential carcinogens (EPA 1992b). 

The animal data consist of several oral studies in rats and mice with various Aroclors, Kanechlors or 

Clophens (commercial PCB mixtures manufactured in the United States, Japan, and Germany, 

respectively) that reported increased incidence of liver tumors in both species (EPA 1992d). The 

EPA (1991b) has presented a verified oral slope factor of 7.7 per mg/kg/day for all PCBs, based on 

liver tumors in rats treated with Aroclor-1260. 

B .II. 2.7 Arsenic 

Toxicitv. The only noncarcinogenic effects in humans clearly attributable to chronic oral exposure to 

arsenic are dermal hyperpigmentation and keratosis, as revealed by studies of several hundred Chinese 

exposed to naturally occurring arsenic in well water (EPA 1992b). Similar effects were observed in 

persons exposed to high levels of arsenic in water in the western hemisphere. Occupational 

(predominantly inhalation) exposure was also associated with neurological deficits, anemia, and 

cardiovascular effects (Ishinishi et al. 1986). The EPA (1991e) has presented an RfD of 
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0.0003 mg/kg/day for chronic oral exposure, based on a NOAEL from the Chinese data and an 

uncertainty factor of 1. The principal target organs for arsenic are the skin, nervous system, blood 

and cardiovascular system. 

Carcinogenicity. Inorganic arsenic is clearly a carcinogen in humans (EPA 1992b). Inhalation 

exposure was associated with increased risk of lung cancer in persons employed as smelter workers, 

in arsenical pesticide applicators, and in a population residing near a pesticide manufacturing plant. 

Oral exposure to high levels in well water was associated with increased risk of skin cancer. The 

EPA (1991b) has classified inorganic arsenic in cancer .weight-of-evidence Group A_(human - _ _  

carcinogen). An inhalation slope factor of 50 per mglkglday, based on absorbed arsenic, was derived 

from occupational data. Applying an absorption factor of 0.3 yielded an inhalation slope factor of 

15 per mg/kg/day, based on an ambient or inhaled dose. The slope factor based on the inhaled, 

rather than absorbed, dose is the correct parameter to use in risk assessments. Assuming a human 

inhales 20 m3 of air per day and weighs 70 kg, the EPA (1991b) estimated an inhalation unit risk of 

0.0043 pg/m3. EPA (1993) proposed an inorganic arsenic ingestion unit risk of 5.0 x 10’’ per mg/l. 

The equivalent oral slope factor is 1.8 per mg/kg/day assuming a 70 kg adult ingests 2 liters per day. 

The uncertainties associated with ingested inorganic arsenic are such that estimates could be revised 

downward as much as an order of magnitude, relative to the risk estimates associated with most other 

carcinogens. 

B.II.2.8 Barium 

Toxicity. The acute oral toxicity of barium is manifested by gastrointestinal upset, altered cardiac 

performance and transient hypertension, and convulsions and muscular paralysis (Reeves 1986). 

Repeated oral exposures have been associated with hypertension. Occupational exposure to insoluble 

barium sulfate induced benign pneumoconiosis (ACGIH 1991). The EPA (1993) has derived a 

verified chronic oral RfD of 0.07 mg/kg/day, based on increased blood pressure in subchronic to 

chronic human drinking water studies and on an uncertainty factor of 3. A provisional chronic 

inhalation RfC of 0.0005 mg/m3 was based on a NOEL for fetotoxicity of 0.8 mg/m3 in a four-month, 

intermittentexposure inhalation study with barium carbonate in the rat, and on an uncertainty factor 

of 1,000 (EPA, 1992b). The equivalent chronic inhalation RfD value is 0.0001 mg/kg/day, assuming 

humans inhale 20 m3 of air per day and weigh 70 kg. Barium is principally a muscle toxin. 

Its targets are the gastrointestinal system, skeletal muscle, and the cardiovascular system. The fetus 

also appears to be a target. 
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Carcinogenicitv. The IRIS computer database (EPA 1993) reports no data for a carcinogenicity 

assessment for barium. 

B JI.2.9 Bervllium 

Toxicity. Beryllium has a low order of toxicity when ingested because it is poorly absorbed from the 

gastrointestinal tract (Reeves 1986). Occupational exposure has induced dermatitis, acute 

pneumonitis, and chronic pulmonary granulomatosis (berylliosis). Berylliosis was also observed in 

humans living in the vicinity of a beryllium plant. Pulmonary effects also occurred in laboratory 

animals subjected to inhalation exposure. A verified chronic oral RfD value of 0.005 mg/kg/day was 

based on a NOAEL of 0.54 mg/kg/day in a lifetime drinking water study with beryllium sulfate in the 

rat, and on an uncertainty factor of 100 (EPA 1991b). The target organs for inhalation exposure 

appear to be the lungs; target organs for oral exposure are not identified. 

~ 

Carcinogenicitv. The EPA (1991b) has classified beryllium in cancer weight-of-evidence Group B2 

(probable human carcinogen), based on inadequate human data but sufficient animal data. The human 

data consist of occupational studies that weakly associate exposure with increased risk of lung cancer, 

but confounding variables were not controlled and the studies lacked sensitivity. A significant 

increase in lung tumors occurred in three strains of rats and in rhesus monkeys subjected to inhalation 

exposure or intratracheal instillation of a variety of beryllium compounds. Osteogenic sarcomas were 

induced in rabbits and mice, but not in rats or guinea pigs injected intravenously with various 

beryllium compounds. Oral studies in animal models yielded inconclusive results. The EPA (1991~) 

derived an oral slope factor of 4.3 per mg/kg/day from a slight but statistically nonsignificant increase 

in total tumors in a lifetime drinking water study with beryllium sulfate in the rat. An inhalation unit 

risk of 0.0024 per pg/m3, equivalent to 8.4 per mg/kg/day (assuming humans inhale 20 m3 of air per 

day and weigh 70 kg), was derived from a human occupational study. 

B.II.2.10 Cadmium 

Toxicity. The EPA (1991b) has presented verified chronic oral RfD values of 0.0005 mg/kg/day for 

cadmium ingested in water and 0.001 mg/kg/day for cadmium ingested in food. Medium-specific 

oral RfD values reflected the assumption that cadmium is more efficiently absorbed from water than 

from food. The RfD values were based on a NOAEL for proteinuria (a sensitive indicator of renal 

toxicity), determined from several human exposure studies, and on an uncertainty factor of 10. 
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Occupational exposure to fumes of cadmium induced metal fume fever (ACGIH 1991). The principal 

target organs for oral exposure to cadmium are the kidneys. 

Carcinogenicitv. Cadmium is classitied as an EPA cancer weight-of-evidence Group B 1 substance 

(probable human carcinogen), based on limited evidence from occupational studies and sufficient 

evidence of carcinogenicity in rats and mice following inhalation exposure or parenteral injection 

(EPA 1991b). There is insufficient information to classify cadmium as carcinogenic to humans by the 

oral route. A provisional inhalation slope factor of 6.1 per mg/kg/day and a unit risk of 

0.0018 per pg/m3 (assuming inhale 20 m3 of air per day and humans weigh 70 kg) was based on the 

incidence of lung cancer in cadmium smelter workers. 

B.II.2.11 Chromium (VI) 

Toxicity. Little chromium (VI) exists in biological materials, except shortly after exposure, because 

reduction to chromium (111) occurs rapidly (Langird and Norseth 1986). Chromium (111) is 

considered a nutritionally essential trace element and is considerably less toxic than chromium (IV). 

Acute oral exposure of humans to high doses of chromium (VI) induces neurological effects, 

gastrointestinal hemorrhage and tluid loss, and kidney and liver effects. Parenteral dosing of animals 

with chromium (VI) was selectively toxic to the kidney tubules. A NOAEL of 2.4 mg Cr 

(VI)/kg/day in a one-year drinking water study in rats with potassium permanganate, along with an 

uncertainty factor of 500, formed the basis of a verified RfD for chronic oral exposure of 0.005 

mg/kg/day (EPA 1991b). 

Occupational (inhalation and dermal) exposure to chromium (VI) induced ulcerative and allergic 

contact dermatitis, irritation of the upper respiratory tract including ulceration of the mucosa and 

perforation of the nasal septum, and possibly kidney effects (ACGIH 1991). A provisional chronic 

inhalation RfC for total chromium of 0.002 pg/m3, equivalent to 0.00057 pg/kg/day (assuming 

humans inhale 20 m3 of air per day and weigh 70 kg), has been derived by EPA (1991b). The . 

derivation was based on human data and an uncertainty factor of 300. 

Target organs for dermal and inhalation exposure include the skin and respiratory mucosa. 

. Carcinogenicitv. The EPA (1991e) has classified chromium (VI) in cancer weight-of-evidence 

Group A (human carcinogen), based on the consistent observation of increased risk of lung cancer in 
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occupational studies of workers in chromate production and the chrome pigment industry. Parenteral 

dosing of animals with chromium (VI) compounds consistently induced injection-site tumors. There 

is no evidence that oral exposure to chromium (VI) induces cancer. A veritied inhalation unit risk of 

0.012 per pg/m3, equivalent to 41 per mg/kg/day (assuming humans inhale 20 m3 of air per day and 

weigh 70 kg), was based on increased risk of lung cancer deaths in chromate production workers. 

B.II.2.12 Cobalt 

Toxicity. Acute, high oral or parenteral doses of cobalt in humans and animals induced myocardial 

degeneration, often leading to mortality, erythropoiesis, enlarged thyroid, and in animals, renal 

tubular degeneration (Elinder and Friberg 1986). Chronic ingestion from the consumption of beer 

containing high concentrations of cobalt has been associated with a condition called "beer-drinkers 

cardiomyopathy, " which includes polycythemia, goiter, and marked myocardial degeneration and 

mortality. The therapeutic use of 0.16 to 0.32 mg Co/kg/day in anemic, anephric dialysis patients for 

12 to 32 weeks induced a significant but reversible rise in blood hemoglobin concentration 

(EPA 1992b). 

Occupational (inhalation and dermal) exposure has been associated with allergic dermatitis, chronic 
a 

interstitial pneumonitis, reversibly impaired lung function, occupational asthma, and myocardial 

effects (ACGIH 1991). Cobalt has been determined. to be the etiologic factor in hard metal disease, 

the syndrome of respiratory symptoms and pneumoconiosis associated with inhalation exposure to 

dusts containing tungsten carbide with cobalt powder as a binder (Elinder and Friberg 1986). 

The lowest occupational air concentration of cobalt associated with hard metal disease was 

0.003 mg Co/m3 (Sprince et al. 1988). It should be noted that the workers were also exposed to 

tungsten and sometimes to titanium, tantalum, and niobium (Elinder and Friberg 1986). Similar lung 

effects have been seen in animals exposed to cobalt by inhalation. 

The developmental toxicity of cobalt was tested in rodents treated orally with cobalt chloride 

(EPA 1992~). Unspecified maternal effects were reported in rats treated with 5.4 to 

21.8 mg Co/kg/day from gestation day 14 through lactation day 21. Effects on the offspring included 

stunted growth at 5.4 mg Co/kg/day and reduced survival at 21.8 mg Co/kg/day. In rats treated with 

6.2, 12.4 or 24.8 mg Co/kg/day on gestation days six through 15, maternal effects included reduced 

food consumption and body weight gain and altered hematologic parameters, although it is unclear at 

what dose levels these effects occurred. There were no effects on fetal survival, although an 
c.,, ;:, I. 1) f f 0447 
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insignificant increase in fetal stunting was observed in rats treated with 2 12.4 mg Co/kg/day. In 

mice, treatment with 81.7 mg Co/kg/day caused reduced maternal weight gain, but had no fetal 

effects. 

Several studies reported testicular degeneration and atrophy in rats treated with cobalt chloride in the 

diet or drinking water at concentrations equivalent to doses of 5.7 to 30.2 mg Co/kg/day (EPA 

1992~).  

Cobalt is nutritionally essential as a cofactor in cyanocobalamin, Le., vitamin B12 (EPA 1992~). 

The element is ubiquitous and universally present in the diet. Average daily adult dietary intakes of 

cobalt range from 0.16 to 0.58 mg/day (0.002 to 0.008 mg/kg/day, assuming adults weigh 70 kg) 

(Tipton et al. 1966; Schroeder et al. 1967). In 9- to 12-year-old children, dietary intakes of cobalt 

range from 0.3 to 1.77 mg/day (Murthy et al. 1971; NRC 1989). Assuming an average weight for 

children in this age range of 28 kg (NRC 1989), the dietary intakes are equivalent to 0.01 to 0.06 

mg/kglday . 

. The EPA (1992~) concluded that the oral toxicity data were insufficient to derive an oral RfD for 

cobalt. The relatively well-characterized dietary intake data, however, can provide useful guidance. 

The EPA (1992~) noted that the upper range of dietary intake for children, 0.06 mg/kg/day, was 

below the level associated with enhanced erythropoiesis in anephric patients. Therefore, the upper 

range of dietary intake, 0.06 mg Co/kg/day, can be considered a guidance level for the oral intake of 

cobalt and can be used in place of an oral RfD in CERCLA and RCRA risk assessments. 

The EPA (1990) has derived an interim inhalation RfC from the LOAEL of 0.003 mg Co/m3 

associated with hard metal disease in occupationally exposed- humans. Correcting for intermittent 

occupational exposure (10 m3 of air inhaled per work day/20 m3 of air inhaled per day x 5 work days 

per week/7 days per week) yielded an adjusted LOAEL of 0.001 mg/m3. Applying an uncertainty 

factor of 1,000 (the 10 for use of a LOAEL, 10 to protect sensitive individuals, and 10 to account for 

the disparity between the latency period and exposure duration - not further explained) resulted in an 

interim chronic RfC of 1 x 10" mg/m3. Assuming humans inhale 20 m3 of air per day and weigh 

70 kg, the RfC is equivalent to 2.9 x lo" mg/kg/day, rounded to 3 x loe7 mg/kg/day. 
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0 Important target organs in orally exposed humans are the heart, erythrocyte, and thyroid. Target 

organs for occupational exposure are the skin, lungs, and heart. 

Carcinog.enicity. The carcinogenicity of cobalt has not yet been evaluated by the EPA (1992c, 

1992d). 

B.II.2.13 Copper 

Estimates of the absorption of copper from the gastrointestinal tract range from 15 to 97 percent, with 

an average of approximately 60 percent (ATSDR 1989~). Several factors, including the dose of 

copper, the presence of other metals in the diet, the form of copper administered, and the presence of 

substances that inhibit uptake (vitamin C, phytate, fiber), influence the extent of gastrointestinal 

absorption. The 15-percent estimate is considered sufticiently conservative and well-documented for 

use in estimating the dermal RtD from an oral RfD. 

Quantitative data were not located regarding the uptake of copper from the respiratory tract. 

The observation of elevated plasma copper levels in some workers in a heavily polluted industrial 

atmosphere indicated respiratory tract uptake does occur (Aaseth and Norseth 1986). Data were not 

located regarding the dermal uptake of copper. 

Circulating copper is taken up by the liver, transferred to the ceruloplasmin, (high molecular weight 

protein), reenters the circulation, and accumulates in liver, heart, brain, kidneys, and muscles (Aaseth 

and Norseth 1986). Excretion is principally through the bile. 

Noncarcinogenic Toxicity. Copper is a nutritionally essential element that functions as a cofactor in 

several enzyme systems (Aaseth and Norseth 1986). Acute exposure to large oral doses of copper 

salts has been associated with gastrointestinal disturbances, hemolysis, and liver and kidney lesions. 

Chronic oral toxicity in humans has not been reported. Chronic oral exposure of animals has been 

associated with an irondeficiency type of anemia, hemolysis, and lesions in the liver and kidneys. 

Occupational exposure has induced metal fume fever, and in cases of chronic exposure to high levels, 

hemolysis and anemia (ACGIH 1991). Neither oral nor inhalation RfD or RfC values were available 

for copper from the EPA. The target organs for copper are the erythrocyte, liver, and kidneys, and 

0 for inhalation exposure, the lung. 
E f 4'1' I s 
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The EPA (1992a) has concluded that the health effects data were inadequate for deriving a chronic 

oral RfD for copper. The current drinking water maximum contaminant level goal (MCLG) for 

copper is 1.3 mg/l, which was based on an LOAEL for gastrointestinal effects in acutely exposed 

humans, and an uncertainty factor of 2. The MCLG is equivalent to a daily intake from water of 2.6 

mg/day, assuming a drinking water ingestion rate of 2 l/day. The MCLG of 1.3 mg/L is an 

inappropriate basis for deriving a toxicity value for use in CERCLA risk assessment, for three main 

reasons: 

1. The MCLG is based on the effects resulting from acute exposure, and it is not 
reasonable to assume that a toxicity value designed to protect against effects from 
short-term exposure would sufficiently protect against effects from chronic 
exposure. 

2. The estimated safe and adequate daily dietary intake of copper for adults 
is 1.5 to 3.0 mg/day (NRC 1989), which exceeds the equivalent daily 
intake from drinking water estimated from the MCLG. 

3. The estimated adult daily intake of copper from food is 2.0 to 4.0 mg/day 
(EPA 1985b), which also exceeds the equivalent daily intake from 
drinking water estimated from the MCLG. 

Carcinogenicity. Copper is in cancer weight-of-evidence Group D, meaning it is not classifiable as to 

human carcinogenicity (EPA 1992~). Quantitative risk estimates are not derived from Group D 

chemicals. 

' 

B.II.2.14 Cvanide 

Toxicity. Acute exposure to cyanide induces histotoxic hypoxia (inability of the tissues to use 

oxygen); death is due to central respiratory arrest (Smith 1991). Chronic dietary exposure to cyanide 

has induced reduced body weight gain, decreased thyroid activity, myelin degeneration, and reduced 

fertility in rats (EPA 1992b). The EPA (1993) has presented a verified RfD of 0.02 mg/kg/day for 

oral exposure to cyanide, based on a NOAEL in a two-year study of rats that consumed food 

fumigated with hydrogen cyanide, and on an uncertainty factor of 100. The target organs for chronic 

oral exposure to cyanide appear to be the thyroid and nervous system. 

Carcinogenicitv. The EPA (1991b) classified cyanide as a cancer weight-of-evidence Group D 

substance (not classifiable as to human carcinogenicity). 
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Pharmacokinetics. Dichlorodiphenyltrichlorothane (DDT) is readily absorbed when dissolved in oils, 

fats, or lipid solvents, but is poorly absorbed as dry powder or aqueous suspension. Once absorbed, 

DDT concentrates in adipose tissue. Storage in fat is protective because it decreases the amount of 

chemicals at the site of toxic action, the brain. At a constant rate of intake, concentrations in adipose 

tissue reach a steady state and remain relatively constant. When- exposure ceases, DDT is slowly 

eliminated. The rate of elimination is estimated to be 1 percent of stored DDT excreted per day 

(Gilman 1985). 

After absorption in mammals, DDT degrades by dehydrochlorination to unsaturated DDE and by 

substitution of hydrogen for one chlorine atom yielding DDD. DDD is further metabolized through a 

series of intermediates yielding DDA. DDA is relatively water soluble and excreted primarily in the 

urine. Ingestion studies of DDT administered to volunteers demonstrated that within 24 hours, 

urinary DDA excretion increased detectably. Excretion of DDT as DDA appeared to be totally 

dependent on preferential reductive dechlorination of DDT- to DDD (rather than DDE) and then to 

DDA (Clayton 1981). a 
Toxicity. Dermal exposure has been associated with no illness and usually no irritation. 

Subcutaneous injection of colloidal suspensions of DDT in saline up to 30 ppm caused no irritation. 

Studies of DDT-impregnated clothing have found it to cause no irritation (Hayes 1982). The earliest 

symptom of acute DDT poisoning is paresthesia of the mouth and lower part of the face. This is 

followed by paresthesia of same areas and of the tongue and then dizziness, and tremors of 

extremities, confusion, malaise, headache, fatigue, and delayed vomiting. Vomiting is probably of 

central origin and not due to local irritation. Convulsions occur only in severe poisoning. Onset may 

be as soon as 30 minutes after ingestion of a large dose or as late as six hours after smaller but still- 

toxic doses. Recovery from mild poisoning usually is essentially complete in 24 hours, but recovery 

from severe poisoning requires several days (Hayes 1982). 

There is no documented evidence that dietary absorption of DDT, alone or in combination with. 

insecticides of the aldrin-toxaphene group, has caused cancer in the ‘general population. No evidence 

has been presented that DDT has caused cancer among the millions of individuals (almost entirely 

men) who have been handling or spraying DDT (as dust, solution, and suspension) in all parts of the 

world andiunder all possible climatic conditions (Clayton 198 1). 
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DDT is a mixture of p,p'-DDT and related compounds. One of the more important of the DDT 

isomers is o,p'-DDT. These agents have prominent estrogenic effects that have been well- 

characterized in a number of assay systems (Johnson, et al. 1988). The estrogenicity of DDT has 

lead to the supposition that it may adversely affect reproductive outcome by causing birth defects, 

increasing pregnancy complications, or affecting fertility (RTC 1990). 

A verified chronic oral RtD value of 0.0005 mg/kg/day (EPA 1993) was based on a NOEL of 

0.05 mg/kg/day in a 27-week rat feeding study and on an uncertainty factor of 100. 

Carcinogenicitv. The EPA (1993) has classified DDT in cancer weight-ofevidence Group B 2 

(probable human carcinogen) based on the observation of tumors (generally of the liver) in seven 

studies in various mouse strains and in three studies in rats. The EPA (1993) derived an oral slope 

factor of 3.4 x lo-' per mg/kg/day from liver tumors in oral (diet) studies in the mouse and the rat. 

An inhalation unit risk of 9.7 x 

adult inhales 20 m3 of airlday), was derived from the same oral (diet) studies. 

per mg/m3, equivalent to 0.34 per mg/kg/day (assuming a 70 kg 

B JI.2.16 Di-n-octvbhthalate 

Pharmacokinetics. In general, phthalic acid esters are readily absorbed across the intestinal tract, 

intraperitoneal cavity, and lungs. Evidence also indicates that these esters can be absorbed through 

the skin (EPA/ECOA 1980b). 

With an oral dose of di-n-octyl phthalate, greater than 90 percent of the phthalate ester or its 

degradation compounds were eliminated within 24 hours through urine and feces. Of the initial dose, 

1 percent remained in the body and traces were still detectable at 21 days (Ikeda 1980). 

Absorbed esters of phthalic acid esters distribute rapidly to various organs and tissues (Le., liver, 

kidneys, bile) of both humay and animals (EPA 1980b). Studies on the metabolism of di-in-octyl 

phthalate by rat liver and kidney homogenates have demonstrated that the lower the molecular weight, 

the faster the rate of metabolism (RCS 1981). . .  

Several studies have been performed using three routes of exposure: 1) ingestion, 2) absorption 

through skin, and 3) injection. Observations in all three routes included take up, distribution, 

metabolism, and excretion (EPA 1980b). 
0452 
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In vivo and in vitro studies of phthalates have revealed a ready loss of.one alkyl residue to yield a 

monophthalate, but only a minor loss of both alkyl residues to yield phthalic acid. Instead, the 

monophthalate is partially excreted without hrther moditication and partially undergoes hydroxylation 

in the side chain. No products of ring hydroxylation have been identified (Chemical Society 1977). 

Toxicity. The acute oral toxicity of alkyl phthalates is low and decreases with an increasing 

molecular weight (EPA 1980b). Therefore, the only hazard of importance in handling consists of 

possible eye, skin, and/or mucous membrane irritation from phthalate anhydride, which may occur 

during synthetization (ILO 1971). 

B.II.2.17 Dioxin/Furan 

No data were located regarding the pharmacokinetics of the polychlorinated dibenzo-p-dioxins 

(PCDD) or (PCDF) of concern; however, 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) has been used 

as a surrogate for other structurally similar members of these chemical classes. Estimates of the 

gastrointestinal absorption of TCDD ranged from 50 to 86 percent of the administered dose in rats; 

comparable data were obtained for rats and hamsters (Fries and Morrow 1975; Nolan et al. 1979; 

Olson et al. 1986). In rats treated dermally with 26 ng TCDD in methanol, dermal absorption after 

24 hours approximated 40 percent of that absorbed by the gastrointestinal tract after an equivalent 

dose in ethanol (Poiger and Schlatter 1980). Dermal absorption from vaseline or polyethylene glycol 

vehicles was substantially less than from methanol, but quantitative estimates cannot be made from the 

available data. 

In rodents given single oral or intrapeitonel doses, or treated for two years with TCDD in the diet, 

the highest concentrations and greatest tissue depots occurred in the liver, followed closely by adipose 

tissue (Piper et al. 1973; Poiger and Schlatter 1979; Rose et al. 1976; Kociba et al. 1976). 

Concentrations in other tissues were considerably lower than those in fat. Mouse liver continued to 

sequester TCDD more efficiently with prolonged exposure (Teitelbaum and Poland 1978). 

In nonhuman primates and guinea pigs, however, greater TCDD concentrations and tissue depots 

occurred in the adipose tissue than in the liver (Nolan et al. 1979; Van Miller et al. 1976). 

Data obtained at necropsy from one woman potentially exposed to TCDD showed concentrations in 

adipose tissue about an order of magnitude higher than levels in the liver (Facchetti et al. 1980). 

Radioactivity from intravenous dosing with ["C] 2,3,7,8-TCDD has been shown to cross the placenta 
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of rats and mice; concentrations of fetal tissues were lower than in maternal tissues (Moore et al. 

1976; Nau and Bass 1981). 

In rodents and guinea pigs, TCDD was metabolized by microsomal mixed-function oxidase enzymes 

to hydroxylated derivatives that were conjugated with glucuronide or sulfate for excretion via the bile 

or urine, respectively (Neal et al. 1982; Olson and Bittner 1983). The hydroxylation of several 

different PCDDs in the rat was postulated to involve formation of arene oxide intermediates (EPA 

198%). In rats, the metabolism of TCDD was inducible but relatively slow, about four orders of 

magnitude slower than the metabolism of benzo(a)pyrene. There was considerable species variation 

in the rate of metabolism of TCDD. 

Studies with [14C],-2,3,7,8-TCDD showed that fecal excretion accounted for 39 to 99 percent of the 

total (fecal and urinary) excretion of radioactivity (EPA 198%). Elimination half-lives (assuming first 

order kinetics) ranged from 11 to 30 days, inversely correlated with species sensitivity to TCDD. 

There was considerable interspecies variation in the relative importance of fecal versus urinary 

excretion and in the elimination half-lives. 

Noncarcinogenic Toxicity. The only effect in humans clearly attributable to TCDD was chloracne 

(ATSDR 1989b). The available data, however, also associated exposure to TCDD with 

hepatotoxicity and neurotoxicity in humans. In animals, TCDD toxicity is most commonly manifested 

as a wasting syndrome with thymic atrophy terminating in death, with a large number of organ 

systems showing nonspecific effects. Chronic treatment of animals with TCDD or a mixture of two 

isomers of hexachlorodibenzo-pdioxin resulted in liver damage. Immunologic effects may be among 

the more sensitive endpoints of exposure to the PCDDs in animals. TCDD is a developmental and 

reproductive toxicant in animal models. Data were not located regarding the noncarcinogenic toxicity 

of unsubstituted dibenzofuran or the other PCDFs. No verified or provisional noncarcinogenic 

toxicity values were located for any of the chemicals of concern in these classes (EPA 1992d, 1992~). 

Carcinogenicity. The EPA (1992d) has verified dibenzofuran as a cancer weight-of-evidence Group 

D compound (not classifiable as to carcinogenicity to humans), based on a lack of cancer data in 

humans or animals. Data regarding the human carcinogenicity of TCDD obtained from epidemiologic 

studies of workers exposed to pesticides or to other chlorinated chemicals known to be contaminated 

with .TCDD, are conflicting (ATSDR 1989b). The interpretation of these studies is clouded, because 

. 
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exposure to TCDD was not quantified, multiple routes of exposure (dermal, inhalation, oral) were 

involved, and the workers were exposed to other potentially carcinogenic compounds. TCDD, 

however, is clearly carcinogenic in animal models, inducing thyroid, lung, and liver tumors .in orally 

treated rats and mice (EPA 19th) .  Similarly, oral treatment with a mixture of two 

hexachlorodibenzo-pdioxin isomers induced liver tumors in rats and mice. On the basis of the 

animal data, TCDD and the hexachlorodibenzo-p-dioxins were assigned to EPA cancer weight-of- 

evidence Group B2 (probable human carcinogen). Although the PCDDs and PCDFs of concern were 

not classified, they are treated as probable human carcinogens, for which slope factors are derived. 

The EPA (1992d) has presented provisional oral and inhalation slope factors for TCDD of 

150,000 per mg/kg/day, based on the incidence of liver and lung tumors in an oral study in rats 

(Kociba et al. 1978). In the absence of satisfactory congener-specific cancer data, the EPA (1989k) 

derived toxicity equivalency factors (TEF) for the other PCDDs and PCDFs, by assuming that all 

manifestations of toxicity for all members of these classes are mediated by a common mechanism 

-(Le., binding to the intraocular AH receptor of target cells). For polychlorinated dibenzo-p-dioxin 

and polychlorinated dibenzofurans; 2,3,7,8-TCDD toxicity equivalents will be calculated using the 

appropriate 1 -TEFs/89 Toxicity Equivalent Factors (EPA 1989k). 

Considerable uncertainty surrounds the carcinogenic potential of the PCDDs and PCDFs of concern. 

Although TCDD is classified as a weight-of-evidence Group B2 substance, the homologues of concern 

are not classified. The appropriateness of estimating cancer potency of (Le., regulating as 

carcinogens) compounds not assigned to a cancer weight-of-evidence group is questionable (EPA 

1986). 

There is uncertainty about the slope factor for TCDD. Additional uncertainty is introduced by the use 

of the TEFs themselves, most of which were derived not from cancer data, but from in vitro data . 

such as enzyme induction, which is only hypothetically related to a carcinogenic role. For example, 

the TEF of 0.001 for octabhlorodibenzo-p-dioxins (OCDD) and octachlorodibenzofurans (OCDF) is 

based on the appearance of "dioxin-like".effects and detectable levels of OCDD late in a 13-week 

study of male rats treated with OCDD (Couture et al. 1988) and on in vitro evidence of enzyme 

induction (EPA 19898). Before the Couture et al. (1988), paper was available, the TEF for these 

homologues, based on limited in vivo and in vitro data, was 0.0. 
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B.II.2.18 Lead 
Toxicitv. The noncarcinogenic toxicity of lead has been well characterized through decades of 

medical observation and scientitic research (EPA 1992d). The primary effects of long-term exposure 

to levels expected to be encountered in the environment are neurological and hematological. Some of 

the effects on the blood, particularly changes in levels of certain blood enzymes, and subtle 

neurobehavioral changes in children appear to occur at levels so low as to be considered nonthreshold 

effects.' In part, for this reason, the RfD/RfC Work Group considered inappropriate the derivation of 
an RfC or RfD for inhalation exposure, or an RtD for oral exposure (EPA 1993). The principal 

target organs of lead are the central-nervous system and the hematopoietic system. 

Carcinogenicity. Lead is assigned to cancer weight-of-evidence Group B2 (probable human 

carcinogen), based on inadequate human evidence but sufticient animal evidence (EPA 1991b). 

Rat and mouse bioassays have shown statistically significant increases in renal tumors following 

dietary and subcutaneous exposure to several soluble lead salts. The EPA has declined to 

quantitatively estimate risk for oral exposure to lead because many factors (Le., age, general health, 

nutritional status, existing body burden, and duration of exposure) influence the bioavailability of 

ingested lead, introducing a great deal of uncertainty into any estimate of risk (EPA 1992b). 

B.II.2.19 Manganese 

Toxicitv. The EPA (1993) has presented a veritied chronic (food) oral RfD of 0.14 mg/kg/day of 

manganese, based on a NOEL for humans in chronic dietary intake studies and an uncertainty factor 

of 1, plus a chronic oral (water) RfD of 0.005 mg/kg/day based on a NOEL for humans in a chronic 

water ingestion study and an uncertainty factor of 1. The EPA (1993) has also presented a chronic 

inhalation RfC of 0.0004 mg/m3, based on a LOAEL for respiratory symptoms and psychomotor 

disturbances in occupationally exposed humans, and on an uncertainty factor of 300. The inhalation 

RfC is equivalent to 0.00011 mg/kg/day (assuming humans inhale 20 m3 of air per day and weigh 

70 kg. The central nervous system and respiratory tract are the target organs of inhalation exposure 

to manganese. 

- 

. .  

Carcinogenicitv. The EPA (1993) has classified manganese in cancer weight-ofevidence Group D 

(not classifiable as to human carcinogenicity). 
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Toxicitv. Acute oral exposure to high doses of inorganic mercury causes severe damage to the 

gastrointestinal mucosa, which may lead to bloody diarrhea, shock, circulatory collapse, and death 

(Berlin 1986). Acute sublethal poisoning induces severe kidney damage, while chronic exposure 

induces an autoimmune glomerular disease and renal tubular injury. The EPA (1991a) has presented 

a verified RfD of 0.0003 mg/mg/day for chronic oral exposure to inorganic mercury, based on kidney 

effects in rats and an uncertainty factor of 1,000. The form of mercury used in these studies was not 

described. Occupational exposure has induced neurotoxicity (Berlin 1986). The EPA (1991a) has 

also presented a verified chronic inhalation RfC of 0.0003 mg/m3, based on occupational data and an 

uncertainty factor of 30. The RfC is equivalent to 8.6 x l o 5  mg/kg/day (assuming humans inhale 

20 m3 of air per day and weigh 70 kg). Target organs for inorganic mercury include the 

gastrointestinal tract, the central nervous system and kidneys. 

Carcinogenicitv. The EPA (1991a) has classified mercury in cancer weight-of-evidence Group D (not 

classifiable as to human carcinogenicity). 

B.II.2.21 Molvbdenum 

Molybdenum is a nutritionally essential trace element (Friberg and Lener 1986). Its most important 

oxidation states are +2, +3, +4, and +6. 

Pharmacokinetics. Molybdenum from soluble compounds is readily absorbed from the 

gastrointestinal or respiratory tracts (Friberg and Lener 1986). Estimates of gastrointestinal 

absorption in humans average around 50 percent, with a range of 38 to 72 percent observed in young 

women, and 77 percent reported for school children. The form or oxidation state of molybdenum 

used in these studies was not specified. Estimates of gastrointestinal absorption in laboratory animals 

have ranged from 40 to 85 percent for hexavalent molybdenum. The 38 percent estimate of 

gastrointestinal absorption is considered sufficiently conservative and well-documented for use in 

estimating a dermal RfD from an oral RfD. 

Inhalation uptake studies with guinea pigs showed that molybdenum disulfide was essentially 

unabsorbed, but that hexavalent molybdenum was absorbed to an appreciable (unquantified) extent 

(Friberg and Lener 1986). 
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Absorbed molybdenum was distributed primarily to the kidneys, liver, and bone in several animal 

models (Friberg and Lener 1986). Molybdenum appears to accumulate in the liver, cartilage of the 

long bones, and skin. In humans and most animal models, the kidneys are the principal organs of 

excretion. The excretion of molybdenum is affected by the level of copper and sulfate in the diet. 

Noncarcinogenic Toxicity. Chronic molybdenum poisoning in livestock (teart) has resulted from a 

molybdenumcopper imbalance and is characterized by anemia, gastrointestinal disturbances, 

bone disorders, and growth depression (Friberg and Lener 1986). In laboratory animals, excess 

molybdenum has induced effectsin-the liver, kidneys, and spleen. Gout4ke sympt_oms were . . 

observed in humans living in a high-molybdenum, low-copper area. A few cases of pneumoconiosis 

were reported in occupationally exposed workers. The EPA (1992d) has derived a provisional 

chronic oral RfD of 0.005 mg/kg/day, based on a LOAEL in humans exposed to high levels in water 

and diet, and on an uncertainty factor of 30. The effects of concern were increased urinary excretion 

of uric acid, decreased copper levels in the blood, and pain and swelling in the joints. Target organs 

for molybdenum toxicity include the erythrocyte, joints, liver, and kidneys. 

B.II.2.22 Nickel 

Toxicity. The EPA (1991e) has presented a verified RfD of 0.02 for chronic oral exposure to nickel, 

based on a NOAEL for decreased organ and body weights in a two-year dietary study with nickel 

sulfate in rats. An uncertainty factor of 300 was used. In a subchronic study with nickel chloride in 

water, clinical signs of toxicity included lethargy, ataxia, irregular breathing, reduced body 

temperature, salivation, and discolored extremities (EPA 1992d). These clinical signs suggest the 

central nervous system may be a target for the toxicity of nickel. 

Carcinogenicity. Occupational exposure to nickel has been associated with increased risk of nasal, 

laryngeal, and lung cancer (ATSDR 1988). Rats inhaling nickel subsulfide increased their incidence 

of lung tumors. The EPA (1991e) has assigned nickel to cancer weight-of-evidence Group A 

(human carcinogen) and for nickel refinery dust has presented an inhalation slope factor of 

0.84 per mg/kg/day and an inhalation unit risk of 0.00024 per pg/m3. The quantitative estimates 

were derived from the human occupational studies. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1  

12 

13 

14 

15 

. _  

a 
18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 . 

0958 



FEMP-OU02-4 DRAFT 
February 18, 1994 

B.II.2.23 ' Selenium 

Toxicity. Selenium is a nutritionally essential trace element that is an integral part of the enzyme 

glutathione peroxidase and other proteins (Hijgberg and Alexander 1986). NRC (1989) recommended 

dietary allowances (RDA) for humans range from 10-75 pg/day. Chronic ingestion of 5 mg/day 

(0.071 mg/kg/day, assuming humans weigh 70 kg) induced selenosis in humans, characterized by 

abnormal hair and nail formation (Hogberg and Alexander 1986). Effects in domestic grazing 

animals exposed to high levels of selenium included emaciation, lameness, and loss of hair and 

hooves. The EPA (1991b) has derived a verified RfD of 0.005 mg/kg/day for chronic oral exposure 

to selenium, based on effects in humans exposed to selenium in high selenium areas. An uncertainty 

factor of 15 was used. The principal target organs for selenium are the skin, including the nails and 

hair, and in animals, the hooves and joints. 

Carcinogenicity. An impressive body of data indicates that selenium exerts an anticarcinogenic effect 

(Hogberg and Alexander 1986). In laboratory animals, selenium supplementation decreased the 

incidence of chemical-induced cancers. In humans, the incidence of lymphomas and cancers of the 

breast, digestive tract, and lungs were lower in geographic areas with high soil selenium levels. 

Occupational data suggest that selenium may protect against lung cancer. Several animal tests with 

various deficiencies in design and conduct equivocally associated exposure to selenium with cancer 

induction. In a wellcontrolled-oral experiment, selenium sulfide was associated with an increase in 

the incidence of liver tumors in rats, and with liver and lung tumors in mice. On the basis of this 

study, the EPA (1991b) has assigned selenium sulfide to cancer weight-of-evidence Group B2 

(probable human carcinogen). Quantitative risk estimates were not derived. 

B.II.2.24 Thallium. Soluble Salts 

Toxicity. Thallium is highly toxic; acute ingestion in humans or laboratory animals induces 

gastroenteritis, neurological dysfunction, and renal and liver damage (Kazantzis 1986). Chronic 

ingestion of more moderate doses characteristically causes alopecia. Thallium was once used 

medicinally to induce alopecia in cases of ringworm of the scalp, sometimes with disastrous results. 

In industrial exposure (inhalation, oral, dermal), neurologic signs precede alopecia, suggesting that 

the nervous system is more sensitive than the hair follicle. The EPA (1991b) has derived a chronic 

oral RfD of 8 x l o 5  mg/kg/day based on increased incidence of alopecia and increased serum levels 

of liver enzymes indicative of hepatocellular damage in rats treated with thallium sulfate for 90 days. 

An uncertainty factor of 3,000 ?as used. Chronic oral RfDs have also been developed for thallium 
1 y j,! h .  % 

4,5 
FER\CRUZRnTLC\APP-B\CHZ\Fcbruary 9, 1994 9 09am B-11-42 

1 

2 

3 

4 

5 

6 '  

7 

8 

9 

10 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 



FEMP-OU02-4 DRAm 
February 18. 1994 

acetate, thallium carbonate, thallium selenite, thallium chloride and thallium mononitrate based on the 

study performed with thallium sulfate. These oral RtDs are calculated by analogy to thallium sulfate 

by correcting for molecular weight differences. These RtDs range from 8 x 

9 x l o 5  mg/kg/day. Target organs for thallium include the gastrointestinal tract (acute exposure), 

central nervous system, skin, kidneys and liver. 

to 

Carcinogenicity. The EPA (1991b) has assigned several thallium compounds (thallium acetate, 

thallium carbonate, thallium chloride, thallium nitrate, and thallium sulfate) to cancer 

weight-of-evidence Group D (not classitiable as to carcinogenicity to humans). 

B .II.2.25 Vanadium 

Toxicitv. The oral toxicity of vanadium and its compounds to humans is very low (Lagerkvist et al. 

1986), probably because little vanadium is absorbed from the gastrointestinal tract. Effects in humans 

exposed by inhalation include upper and lower respiratory tract irritation. A provisional chronic oral 

RfD of 0.007 mg/kg/day was derived from a NOEL in the rat in a lifetime drinking water study with 

vanadyl sulfate, and from an uncertainty factor of 100 (EPA 1991b). A target organ could not be 

identified for oral exposure, but the respiratory tract is the target organ for inhalation exposure. 

Carcinogenicitv. - No information was located regarding the carcinogenicity of vanadium. 

B.II.2.26 Zinc 
Toxicity. Zinc is a nutritionally essential trace element required for the proper function of many 

metalloenzymes and DNA polymerase, which is required for cell division (Elinder 1986). Acute oral 

exposure to high doses induces gastrointestinal' irritation, while chronic oral toxicity may be 

manifested as anemia, resulting from impaired gastrointestinal absorption of copper. The inhalation 

of dust or vapor by occupationally exposed humans has induced pneumonitis and metal fume fever. 

A chonic oral RfD for zinc of 0.3 mg/kg/day was based on a LOAEL for a decrease in erythrocyte 

superoxide dismutose in adult female humans after a 10-week zinc diet supplement study and on an 

uncertainty factor of 3 (EPA 1991b). The primary target organs for zinc include the gastrointestinal 

tract for oral exposure and the lungs for inhalation exposure. 

Carcinogenicitv. The EPA (1991b) has assigned zinc to cancer weight-of-evidence Group D 

(not classifiable as to human carcinogenicity). 
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B.II.2.27 1.1.1-Trichloroethane 1 

Toxicity. The toxicity of oral exposure to I ,  1 ,  I-trichloroethane is low (ACGIH 1986). 

.ingestion by laboratory animals reduced growth rate, but produced little pathology in internal organs 

(ATSDR 1990). Acute inhalation exposure of humans or animals to high levels induced death due to 

Chronic 2 

3 

4 

narcosis or cardiac sensitization (ACGIH 1986). Occupational exposure was not associated with 5 

6 systemic effects. The EPA (1992b) presented a provisional chronic oral RfD for 1 , 1 , 1-trichloroethane 

of 0.09 mg/kg/day based on a NOAEL for slight growth retardation in guinea pigs in subchronic 

oral RfD of 0.09 mg/kg/day was based on the same NOAEL and and uncertainty factor of 100. 

7 

8 

9 

intermittent exposure inhalation studies and an uncertainty factor of 1,000. A provisional subchronic 

A 

provisional chronic inhalation RfC of 1 mg/m3 was derived with the same NOAEL and an uncertainty 

factor of 1,000. The provisional subchronic inhalation RfC, based on the same NOAEL and an 

uncertainty factor of 100, was 10 mg/m3. The chronic and subchronic inhalation RfC values are 

equivalent to 0.3 and 3 mg/kg/day, respectively, assuming humans inhale 20 m3 of air/day and weigh 

70 kg. Target organs for inhalation exposure to 1, 1 , l-trichloroethane are the CNS and heart. 

Carcinogenicitv. The EPA (1993a) classified 1 , 1 , l-trichloroethane as a cancer weight-of-evidence 

Group D compound (not classifiable as to human carcinogenicity to humans). There was no reported 

human cancer data, and animal studies (78-week gavage studies in rats and mice, and a 12-month 

inhalation study in rats) were inadequate to determine the carcinogenicity of 1,1,.1 -trichloroethane in 

animals. Quantitative cancer risk estimates are not derived for Group D compounds. 

B.II.2.28 1 .CDioxane 

Toxicity. The acute oral toxicity of 1,4dioxane is low; LD,,  values in laboratory animals ranged 

from 2,000 to 6,000 mg/kg (ACGIH 1991). Repeated oral exposure was associated with severe liver 

and kidney pathology. Inhalation studies in laboratory animals failed to identify adverse effects. 

Liver and kidney pathology were observed in workers exposed to high levels in air. Neither oral not 

inhalation RfD or RfC values were located for 1,4dioxane. The target organs for oral exposure to 

1,6dioxane are the liver and kidney. 

Carcinogenicitv. Cancer studies consistently associated drinking water exposure to rats to 1,4-dioxane 

with increased incidence of nasal cavity and liver tumors (EPA 1993a): Drinking water exposure of 

mice resulted in increased incidence of liver tumors. An inhalation study in rats was negative. 

Occupational studies are inadequate to implicate 1,Cdioxane as a human carcinogen. On the basis of 

I .  
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suWicient evidence for carcinogenicity in animals and inadequate evidence in humans, 1,4-dioxane is 

classified as a cancer weight-of-evidence Group B2 (probable human carcinogen). The EPA (19934 

derived an oral slope factor of 0.01 1 per mg/kg/day, based on carcinomas of the nasal turbinates in 

orally exposed rats. Risks associated with inhalation exposure was not estimated. 

B.11.2.29 Chlordane 

Technical chlordane is a mixture of at least 50 related compounds (ATSDR 1989~). The principal 

components of the mixture are cis- and transchlordane, heptachlor, cis- and trans-nonachlor, and 

alpha-, beta-, and gamma-chlordane. Each component has its own environmental fate and transport 

kinetics, so it is unlikely that the chlordane identified at the site would have the same chemical 

composition as technical chlordane. It is unclear which chlordane component(s) were found at the 

site. 

Pharmacokinetics. Kinetic studies in rats, in which the area under the curve was compared following 

intravenous and oral dosing, indicate that approximately 80 percent of an oral dose of trans-chlordane 

is absorbed from the GI tract (Ohno et al. 1986). In animals, absorbed chlordane is distributed most 

rapidly to the liver and the kidneys, probably because.of the extensive vascularity of these organs 

(Ohno et al. 1986), followed by redistribution to adipose tissue (Barnett and Dorough 1974). In 

humans, levels of chlordane residues in adipose tissue increase with increasing duration of exposure 

(ATSDR 1989~). Metabolism involves principally oxidation, dechlorination, and conjunction, 

yielding lipophilic products that accumulate in adipose tissue as well as more polar products that are 

excreted. Chlordane residues are excreted principally through the bile, although considerable species 

differences occur. Lactation is an important mechanism of excretion of chlordane retained in body 

fat. 

Toxicitv. An acute. oral lethal dose of chlordane in- humans is estimated to be 25 to 50 mg/kg 

(ATSDR 1989~). Symptoms of acute oral or inhalation intoxication in humans consistently include GI 

disturbances such as vomiting, cramps, and diarrhea, and neurological effects including headache, 

irritability, dizziness, incoordination, convulsions, and coma. Data were not located regarding 

symptoms or effects in humans chronically exposed by the oral route, and no noncancer effects were 

observed in several studies of occupationally exposed humans. Mild liver lesions were observed in 

chronic oral studies in rats and mice. Prenatal or early postnatal exposure of mice to chlordane 
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damages the developing immune system and nervous system. Target organs of chlordane include the 

liver, nervous system, and the fetus and neonate. 

1 

2 

3 

The EPA (19934 derived an RfD of 0.06 pg/kg/day for chronic oral exposure to chlordane, based on 

an NOAEL of 0.055 mg/kg/day for liver effects in a 30-month dietary study in rats (Velsicol 

intraspecies variation, and to reflect deficiencies in the database. 

4 

5 

6 

7 

8 

Chemical Co. 1983). An uncertainty factor of 1,OOO.was applied; factors of 10 each for inter- and 

Carcinogenicitv. The EPA (1993a) classifies chlordane in cancer weight-of-evidence Group B2, based 

on inadequate evidence in humans and sufficient evidence in animals. 

several epidemiologic studies of chlordane manufacturing workers and pesticide applicators. The only 

indication of carcinogenic effect was a borderline significantly increased incidence of bladder cancer 
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1 1  

12 

13 

14 

15 

16 

17 

18 

19 

The human data consist of 

in one study of pesticide applicators, but chlordane exposure was not quantified and the workers were 

concomitantly exposed to other carcinogenic pesticides. The animal data consist of several studies in 

which oral exposure induced a dose-related increase in the incidence of liver tumors. The evidence 

for carcinogenicity in rats is equivocal. 

1.3 per mg/kg/day and an inhalation until risk of 0.00037 per pg/m3 based on liver tumor incidence 

in two dietary studies in mice. 

The EPA (1993a) derived an oral slope factor of 

B. 11.2.30 Chloroform 20 

Toxicity. Oral or inhalation exposure of animals to chloroform was associated with liver or kidney 

damage (ACGIH 1991; EPA 1993a). In humans, acute inhalation exposure to high levels induced 

narcosis ventricular fibrillation, and death (ACGIH 199 1). Limited occupational data associated 

The EPA (1993a) presented a verified chronic oral RfD of 0.01 mg/kg/day based on an LOAEL for 
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chronic exposure to chloroform with CNS depression, digestive disturbances, and enlarged livers. 

fatty cyst formation in the livers of dogs treated orally for 7.5 years and an uncertainty factor of 

1,000. The same value was presented as a provisional subchronic oral RfD (EPA 1992b). Target 

organs for the toxicity of chloroform include the liver and kidney for oral and inhalation exposure, 

and the heart and CNS for inhalation exposure. 

Carcinogenicitv. Chloroform is classified as a cancer weight-of-evidence Group B2 compound 

(probable human carcinogen), based on increased incidence of several tumor types in rats and liver 32 

33 tumors in ;miceF(EPA 1993a). Human carcinogenicity data are inadequate. An oral slope factor of . rj $7 . 
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0.0061 per mg/kg/day was derived from the incidence of kidney tumors in rats treated with 

chloroform in drinking water for two years. An inhalation unit risk of 2.3E-05 per pg/m3 was based 

on the incidence of hepatocellular carcinomas in mice treated by gavage for 78 weeks. The inhalation 

unit risk is equivalent to 0.08 1 per mg/kg/day, assuming an inhalation rate of 20 m3/day and a body 

weight of 70 kg for humans. 

B.II.2.3 1 4-Chloro-3-methvl~henol (D-chloro-m-cresol) 

Toxicity. Toxicologic data for 4chloro-3-methylphenol were very limited. The oral lethal dose to 50 

percent of the population (LDY),30) in rats was determined to be 500 mg/kg.(Sax 1984). 

Carcinogenicitv. Data were not located regarding the carcinogenicity of 4-chloro-3-methylphenol. 
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ATTACHMENT B.111 

INTAKE TABLES FOR CARCINOGENIC AND NONCARCINOGENIC RISK 

This attachment contains the concentration terms for constituents of concern and intake values 

calculated for this risk assessment. 

. . . . . . . . . . . . . . . . . .  ..-. . . . . . . . .  ~- . .- -. .. . . . . . . . . . . . . . . . . . .  
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AlTACHMENT B.III 

DESCRIPTION AND RESULTS OF INDOOR RADON MODELING 

This attachment to Operable Unit 2 Baseline Risk Assessment contains the Intake and Contaminant of 

Concern tables that support this risk assessment. The first table is a list of tables included in this 

attachment. 

.... - -. . . . . .  - - - . . . . . . . . . . . . .  . - . .  .. ..... ..... - -  
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CONSTITUENTS OF POTENTIAL CONCERN (CPC) 
ACTIVE FLYASH PILE: SURFACE FLYASH MATERIAL @CUg rad; mgkg non-rad) 

Region 111"" 

Min Max Min Max Residential *** Reason for 
ARAMETE Distr. Saniples Hits Hit Hit SQL SQL Mean UCL(N) EstMean U C W )  Soil (nigkg; pCUg) CPC Elimination Conc.Tern1 

Aluminum L 14 I4 3430.0 11100.0 - 7022.0 8247.4 __ N a,b 8247.4 
I 

I 

Groundwater 
Modelling 

Screen Conc. 

@CUL rad; 
u g k  non-rad) 

_- 



= no background concentration available 
** =radioactive soil screening level calculated according to RAGS Par( B (EPA 1991). Non radionuclide values taken from EPA Region 111 (EPA 1993) for 10E-7 risk or 0.1 hazard. 
*** = shading indicates groundwater modeling will be performed 
a = aluminum, calcium, magnesium, potassium, iron & sodium are not associated with toxicity to humans under normal circumstances 

b = stiltistically comparable to background concentrations 
c = quantitative risk assessment not possible 
d = based on lead action level of 15 ug/L (Drinking Water Regulations and Health Advisories; EPA 1993) 

e = qualitative use only 

f = detected only once; not detected in other subunit media 

g = for use in describing general aqueous chemistry; not quantitated in risk assessment 

h = below soil screening level 

L = lognormal N = normal U = undefmed, maximum value used as exposure point concentration 

(EPA Region 10, Supplemental Risk Assessment Guidance for SuperfLnd, Aug. 16, 1991) 







a a 

PARAMETER UNITS Dist. 

Chloride:. 
Fluoride ue/l 

I CoDDer I ue/l I u 

Magnesium 
Manganese ugll u 
Molvbdenum uell u 
Nickel 

Selenium 

[Silicon 1 ugll 1 u 

TH-TOTAL 
I I-TOTAI . w 1 1  lJ 

2-Butanone 

Di-n-butyl phthalate ugll U 
Cyanide ugll 

0 
h cn cl 

Table B.3.1-2(c) 
CONSTITUENTS OF POTENTIAL CONCERN (CPC) 

AFT - IFP SF: Groundwater - 1000 Series Wells 

9 1  1 1 5 5 4.56 - N k I .o 
IO 2 1.6 2.4 0.5 1 0.95 - N k 2.4 
9 1  4 4 5 5 4.89 - N k 4.0 

I .  'q 
. -. 'k 

I:IIK\CKU2RIV\DQ\AISI_SM,XLS; 2/8/94; 10:42 Ah4 Page 1 of 2 3 , 
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_. 1 a.ik B.3.1- (c) (continued) 
CONSTITUENTS OF POTENTIAL CONCERN (CPC) 

L = lognormal 
a = aluminum, calcium, magnesium, potassium, iron & sodium are not associated with toxicity to humans under normal circumstances 

b = statistically comparable to background concentrations 
c = quantitative risk assessment not possible 
d = based on lead action level of I5 uglL (Drinking Water Regulations and Health Advisories; EPA 1993) 

N = normal U = undefined, maximum value used as exposure point concentration 

(EPA Region 10, Supplemental Risk Assessment Guidance for Superfund, Aug. 16, 1991) 

e = qualitative use only 
f = detected only once; not detected in other subunit media 
g = for use in describing general aqueous chemistry; not quantitated in risk assessment 
h = below soil screening level 
i = low toxicity by expected exposure route 
j = below EPA Region Ill tap water screening level and not a CPC in AFP-IFP-SF soil 
k = below EPA Region 111 tap water screening level of IOE-6 carciongenic risk or 1.0 hazard 

. 

a 

FIR\CK I\AHQ\AISI-SM.XIS; 2/8/94; 10:42 AM ' 6  Sf* 



Table B.3.1-2(d) 
CONSTITUENTS OF POTENTIAL CONCERN (CPC) 

AFP - IFP -SF Groundwater - 2000 Series Wells 
1 

FER\CRU?RI\ABQ\AIS~_SM.XLS; 2/8/94 ;io:sg AM Page 1 of 2 



Tnble B.3.1-2(d) (continued) 
CONSTITUENTS OF POTENTIAL CONCERN (CPC) 

L = lognormal 
a = aluminum, calcium, magnesium, potassium, iron & sodium are not associated with toxicity to humans under normal circumstances 

b = slatistically comparable to background concentrations 
c = quantitative risk assessment not possible 
d = based on lead action level of 15 uglL (Drinking Water Regulations and Health Advisories; EPA 1993) 
e = qualitative use only 
f = detected only once; not detected in other subunit media 
g = for use in describing general aqueous chemistry; not quantitated in risk assessment 
h = below soil screening level 
I = low toxicity by expected exposure route 
j = below EPA Region Ill tap water screening level and not a CPC in AFP-IFP-SF soil 
k = below EPA Region 111 tap water screening level of 108-6 camiongenic risk or I .O hazard 

N = normal U = undefined, maximum value used as exposure point concentration 

(EPA Region IO, Supplemental Risk Assessment Guidance for Superfund, Aug. 16, 1991) 

I 

I 

I 

I .  

I 



CONSTI' 
ACTIVE 

1 1 10.9 
1 1 71.1 
1 1 1.4 
2 1 0.75 

1 1 11.6 
1 1 9.1 
1 1 22.2 
1 1 15600 
2 2 12 
1 1 16100 
1 1 433 
2 1 1.7 
1 1 18.4 
2 2 871 
1 1 1090 
1 1 140 
2 1 0.32 
1 1 21.5 
1 1 53.1 
1 1 8.04 
5 5 4.53 
1 1 0.086 
1 1 0.038 
1 1 0.0243 
1 1 0.049 
3 3 0.631 
3 3 0.703 
1 1 0.824 
1 1 1.47 
1 1 0.883 
1 1 2.77 
1 1 0.163 
1 1 2.9 
2 1 1.1 
2 1 0.68 

1 . 1 49200 

TABLE B.3.1-2(e) 
'VENTS OF POTENTIAL CONCERN (CPC) 

FEK\CRU?RI\ADQV\Fl'_SED.XLS; 2/8/94; I I :21 AM 



I PARAMETER 

TABLE B.3.1-2(e) (continued) 
CONSTITUENTS OF POTENTIAL CONCERN (CPC) I Groundwater I 

I I I I I I I ITIVE FLYASH .PILE: NON-SOURCE SEDIMENT Modelling 
Region III** Screen Conc. 

Min I Max I Min I Max I Residential I *** I Reason for I (pCIILrad; I 

++ = radioactive soil screening level calculated according to RAGS Part B (EPA, 1991). Non radionuclide values taken from EPA Region III (EPA 1993) for 10E-7 risk or 0. I hazard. 
*++ = shading indicates groundwater modeling will be performed 
a = aluminum, calcium, magnesium, potassium, iron & sodium are not associated with toxicity to humans under normal 

b = statistically comparable to background concentrations 
c = quantitative risk assessment not possible 
d = based on lead action level of I5 uglL (Drinking Water Regulations and Health Advisories; EPA 1993) 
e = qualitative use only 
f = detected only once; not detected in other subunit media 
g = for use in describing general aqueous chemistry; not quantitated in risk assessment 
h = below soil screening level 
i = low toxicity by expected exposure route 

circumslances (EPA Region 10, Supplemental Risk Assessment Guidance for Superfund, Aug. 16, 1991) 
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U U U 

c 
c 

InhalatiodSoil 

NP-237 5.67845 I .2E-01 2.9E-08 3.48-09 
Compound Conc'nin AirCCilm3) & 

PU-238 7.21E-06 1.5E-02 3.9E-08 5.8E-10 
PU-2391240 3.09E-06 6.4643 3.88-08 2.4E-IO 
RA-226 4.74845 9.8E-02 3.0E-09 2.9E-IO 
RA-228 3.30E-05 6.8E-02 6.9E-IO 4.7E-I1 
SR-90 4.648-05 9.6E-02 6.2E-ll 6.OE-12 
TH-228 3.91E-05 8.IE-02 7.88-08 6.38-09 
TH-230 3.81E-05 7.9E-02 2.9E-08 2.3849 
TH-232 2.78845 5.8E-02 2.8E-08 1.6849 
U-234 3.71E-05 7.7E-02 2.6E-08 2.0E-09 

U-238 3.71E-05 ?.SEM 5.28-08 4.0E-09 
11-2351236 2.068-06 4.3E-03 2.5E-08 l.lE-IO 

TABLE 8.3.1-4 
CURRENT, TRESPASSING YOUTH 
ACTIVE FLYASH PILE SOIL 

CARCINOGENIC RISK 

I IngestiodSoil I 
r 

Compound Conc'n (pCi/d - Intake &J 
NP-237 5.48 8.5E+OI 2.2E-10 1.9E-08 
PU-238 0.72 l.lE+OI 2.2E-IO 2.5E-09 
PU-239R40 0.33 5.2E+00 2.3E-IO 1.2E-09 
RA-226 4.61 7.2E+01 1.2E-IO 8.6E-09 
RA-228 3.17 4.9E+01 I.0E-IO 4.98-09 
SR-90 4.47 7.OE+01 3.6E-ll 2.5E-09 
TH-228 3.81 5.9E+OI H E - I  I 3.3E-09 
TH-230 3.66 5.7E+OI I .3E-I I 7.4E-IO 
TH-232 2.66 4.2E+OI 1.2E-ll , 5.OE-IO 
U-234 3.60 5.6E+01 ' 1.6E-ll 9.OE-10 
11-239236 0.16 2.5E+00 1.6E-ll 3.9E-ll 
U-238 3.61 5.6E+OI 2.8E-ll 1.6E-09 

Radiation Risk I 

. 

' 

Total Pathway: 2.1E-08 

Cb-k 
InhalatiodSoil 

Compound Conc'n Imalm3) - Intake . &E& 

Arsenic 9.25E-07 1.7E-09 1 .5E+OI 2.6E-01 
Barium 2.628-06 4.9849 
Beryllium 4.84848 9.IE-ll  8.4E+00 7.7E-I( 
Chromium 1.37847 2.6E-IO 4.1E+01 I.IE-O1 
Cobalt 3.94847 3.7E-10 
Copper 7.60847 I .4E-09 
Cy a n i d e 3.09E49 5.8E-12 
Lead 5.71E-07 1.1E-09 
Molybdenum 8.86848 1.7E-10 
Nickel 4.13E-07 7.8E-IO 
Selenium 
Thallium 
To'luene 
Vanadiqm 
Zinc 
TH-Total 
U-Total 

6.08E-08 l.lE-IO 
2.788-08 5.2E-I I 
I .03E-09 I .9E-l2 
5.17E-07 9.7E-IO 
8.06E-07 I SE-09 

O.OE+OO 
0.OE+00 

Risk 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 
TH-Totd 
U-Total 

IngestiodSoil 

89.82 
253.90 

4.67 
13.32 
18.80 
73.84 
0.33 

55.44 
8.63 

40.11 
5.94 
2.66 
0.07 

50.24 
78.32 
22 .o 
12.6 

Compound Conc 'nhdkg)  S&oJ &J 
I .3E-06 I .8E+00 2.2E-Ot 
3.6846. 

1.9E-07 
2.7847 

6.6E-08 4.3E+00 2.9E-0; 

1 .OE-06 
4.78-09 
7.98-07 
I .2E-07 
5.7E-07 
8.JE-08 
3.8E-08 
I .OE-09 
7. I E-07 
I .  I E-06 
3.1E-07 
I .8E-07 

I 
Total Pathway: 3.8E-08 Total Pathway: 2.5E-Ot 

~FER\CRU2RI\ABQ\AFSOlLTY.XLS\I2120/93; 9: 16 A M  Total Rad + Chrni 5.96-08 Total Rad i Chein 2.6E-Ob 



TABLE 83.14 (continued) 

C 
b d i  

D c m l  ContrcclSoil 

No1 rpplicrble (I)  

Total Pathway: O.OE+O( 

Chromium 3.2E-07 

Cyanide 7.98-09 

Molybdenu 2.1E-07 

Selenium I .4E-07 
Thallium 6.38-08 

Vanadium I .2E-07 

TH-Tohl O.OE+OO 

Toto1 Pathway: 4.8E-05 

FER\CRU2RIUB~FSOIL~.XLS\l2128/93; 1 :09 PM Total Rad + Chcm 4.88-05 

PCINOGBNIC RISK 

NP-237 1.6E+00 4.3E-07 6.7E-07 
PU-238 . 2.IE-01 2.8E-ll 5.88-12 
PU-239l240 9 .4EM 2.2E-11 2.1E-12 
RA-226 1.3E+00 6.0E-06 7.9846 
m-ua 9.OE-01 2.98-06 2.68-06 
SR-90 1.3E+00 O.OE+OO O.OE+OO 
TH-228 l.lE+00 5.6846 6.1E-06 
TH-230 I.OE+00 5.4E-ll 5.6E-ll 
TH-232 7.6E-01 2.6E-1 I 2.OE-l I 
U-234 I.OE+OO 3.OE-Il 3.1E-ll 
U-239236 4.6EM 2.4E-07 l.IE-08 
U-238 1.OE+00 3.6E-08 3.7E-08 

Total Pathway: 1.7E-05 

~ ~~ 

Risk 
External RrdiatiodSoil 

ComDound 

Not npplicable (2) 

Total 

6.9E-07 
3.1E-09 
1.4E-09 
7.98-06 
2.6846 
2.5E-09 
6.1 E06  
3.1E-09 
2.lE-09 
2.9E-09 
I.IE-08 
4.38-08 

I- 

2.78-06 

4.8E-05 
l.lE-08 

I 



TABLE 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Molybdenu 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 
TH-Total 
U-Total 

4 (continued) 

Arsenic 89.82 
Barium 253.90 
Beryllium 4.67 
Chromium 13.32 
Cobalt 18.80 
Copper 73.84 
Cyanide 0.33 
Lcad 55.44 
Molybdenum 8.63 
Nickel 40.1 1 
Selenium 5.94 
Thallium 2.66 

0.07 Toluene 
Vanadium 50.24 
Zinc 78.32 
TH-Total 22 .oo 
U-Total 12.60 

? 

, -  , 

,- , 

2.5E-02 
3 .OE64 
7.7E-05 
2.2E-04 

I .5E-OJ 
I .4E-06 

I .4E-04 
I .7E-04 
9.8E-05 
3.1 E-03 
3.OE-08 
5.9E-04 
2.2 E-05 

3.5E-04 

3 .OE-02 

46 
CI 
U Y 

e 
w 

NONCARCING 
Radiatic I 

InhalatiodSoil 
Compound Conc'n in Air (pCilm3 
NP-237 5.67845 1.2E-01 

PU-239124 3.09E-06 6.48-03 

RA-228 3.30E-05 6.8EM 
SR-90 4.64845 9.6E-02 

TH-230 3.81E-05 7.9E-02 

kJQ 

PU-238 , 7.21E-06 1.5E-02 

RA-226 4.748-05 9.8E-M 

TH-228 3.91E-05 8.1E-02 

TH-232 2.78E-05 5.8842 
U-234 3.71E-05 7.7E-M 
U-235036 2.068-06 4.3843 
U-238 3.71E-05 7.7842 

~~ ~ 

Total Pathway: O.OE+O( 

NIC HAZARD 
azard 

InnestiodSoil 
Compound 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
~ ~ - 2 3 0  . 
TH-232 
U-234 
U-239236 
U-238 

Conc'n (pCilg) - Intake RfDo liQ 
5.48 8.5E+01 
0.72 l . l E + O I  
0.33 5.2Et00 
4.61 7.2E+OI 
3.17 4.9Et01 
4.47 l.OE+OI 
3.81 5.9E+OI 
3.66 5.7E+OI 
2.66 4.2E+OI 
3.60 5.6EtOI 
0.16 2.5E+00 
3.61 5.6E+OI 

Total Pathway: O.OE+OO 

CbOmiC 
Inhalatioddoil 

Intake Compound Conc'n (malm32 - 
9.258-01 1 .OE-08 
2.62846 2.98-08 
4.84E-08 5.3E-10 
1.378-07 1.5E-09 
1.948-07 2.IE-09 
7.606-07 8.48-09 
3.09E-09 3.4E- I 1 
5.71E-07 6.38-09 
8.86E-08 9.7E-10 
4.13847 4.5E-09 
6.08848 6.7E-IO 
2.788-08 3.IE-IO 
1.03E-09 l.lE-11 
5.17E-07 5.7E-09 
8.06E-07 8.9E-09 

O.OE+OO 
O.OE+OO 

1.4E-04 2.1E-0r 

5.56-07 3.9E-02 

~~ ~ 

Total Pathway: 4.IE-03 

Hazard I 
IngestiodSoil 

Cornpound Conc'nlmRlkd R1D(a) 
7.4846 3.0E-04 
2.1E-05 7.0E-02 
3.9E-07 5.OE-03 
I .  I E-06 5.OE-03 
I .6E-06 
6.1E-06 4.OEM 
2.7E-08 2.0E-02 
4.6E-06 
7.1E-07 5.0E-03 
3.3 E-06 2 .OE-02 
4.9E-07 5.0E-03 
2.2E-07 7.OE-05 
6.OE-09 2.OE-01 
4.28-06 1.OE-03 
6.5846 3.OE-01 
1.8E-06 
1 .OE-06 3 .OE-03 

Total Pathway: 

FER\CRU2RIVU)Q\AFSOILTY.XLS\I 2120/93; 9: 16 AM Total Rad + Chem 4.1E-03 Total Rad + Chrm 3.0E-02 



NONC 
Radiatil 

Dermal ContncdSoil 

Cobalt 2.6E-06 
Copper 1 .OE-05 2.43-02 4.3844 
Cyanide 4.68-09 I . 4EM 3.2E-07 
Lead 7.78-06 
Molybden I .2E-06 1.9E-03 6.3E-04 
Nickel 5.6E-06 I .OE-03 5.68-03 
Selenium 8.38-07 4.0E-03 2.1EW 
Thallium 3.78-09 7.0E-05 5.38-05 
Toluene I.OE-08 2 OE-03 5.1E-06 
Vanadium 7.OE-07 3.58-04 2.0E-03 

TH-Total O.OE+OO 
U-Total I .BE46 I .5E-04 I .2EM 

Zinc I.IE-05 7.58-02 1.5E-04 

> 

TABLE 8.3.14 (conlinued) 

Not applicable 

Total Pathway: O.OE+OO 

FER\CRUZRI\ABQ\AFSOILn.XLS\12120193; 9:  16 AM Total Rad + Cham 7.8E-02 

~ClNOGEiUrlC HAU RD 
Bszard 

External RadiationlSoil 
ComDound 

NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235R36 
U-238 

- Intake RfDo 
I .6E+00 
2.1E-01 
9.4E-02 
1.3E+OO 
9.OE-01 
1.3E+OO . 

l.lE+OO 
I .OE+OO 
7.6E-01 
1 .OE+OO 
4.6EM 
I .OE+OO 

Total Pathway: O.OE+OO ' 

azard 

Compound & Rfi)o w 
External RadiatiodSoil 

Not applicable 

Total Pathway: O.OE+OO I 

I 

I 

6.98-02 
5.6E-04 
I . 3EM 
I .OE-03 
3.9E-03 
5.8E-04 
1.7E-06 

7.7E-04 
5.78-03 
3.1E-04 
3.2E-03 

I 

I 

, 5.IE-06 
2.6E-03 
1.7E-04 

I .2E-02 
i 

Total Rad t Chrm O.OEt00)-1 a 



IngestiodSurface Weter 
Compound Conc'n bCi/L) Rist 

PU-238 0.129 3 8E-01 2.2E-10 8.3E-I1 
NP-237 0.264 7.8E-01 22E-IO 1.7E-10 

RA-228 1.7 5.OE+00 I.OE-IO 5 OE-IO 
U-234 I 5  4.4Et00 I6E- l l  7.1E-I1 
U-2351236 0.102 3.0E-01 I6E- l l  4.68-12 
U-238 1.69 5 OE+OO 2.8E-ll 1.4E-10 

Chemical Ric 
Ingestiodlurfece Water 

Compound Conc 'nha lL)  SJ(oJ 3 
Arsenic 0.0054 1.4E-08 1.7s 2 . 5 ~ 4 8  
Barium 0.0273 73E-08 
Manganese 0.0053 1.4E-08 
Selenium 0.001 2.7E-09 
U-TOTAL 0.00418 1.1E-08 

Dermal Contnct/Surfece Water 

Not eppliceble 

Dermel Contnct/Surface Weter 

Compound SF(derm) @J 
lArsenic 1.5E-08 1.8E+00 2.7E 
Barium 7.8848 
~Mangeneac 1.5E-08 
Selenium 2.8849 

Iu-TOTAL I . 2 ~ - 0 8  

- Total 

I .7E-IO 
8.3E-1 I 
5.OE-IO 
7.1E-ll 
4.68-12 
I .4E-IO 

I I ,  I 
Totnl Pethwey: 2.5E-08 Total Pethwey: 2.7E-08 

Total Red + Chrtn 2.6E-08 Totel Red + Chrni 2.7E-08 Total: 5.3E-08 

FER\CRU2RI\ABQ\AFSWTY .XLs\12/20/93; 1056 AM 



TABLE 8.3.1-5 (continued) 

NONCARClNOGENlC HAZARD 
Radiation Hazard 

IngestiodSurface Water Dermal ContacUSurface Water I I  
Compound Conc'n(pCilL) RfDo m 

NP-237 , 0.264 7.8E-01 
PU-238 0.129 3.8E-01 
RA-228 1.7 S.OE+OO 
U-234 1.5 4.4E+00 
U-239236 0.102 3.0E-01 
U-238 1.69 S.OE+OO 

Not applicable 

Total Pathway: O.OE+OO Total Pathway: O.OE+O( 

ChemiralBezard 
' 

IngestiodSurface Water I I  Dermal ContacUSurface Water 
Compound Conc'n(mdL1 RfDo 

Arsenic 6.0054 8.4E-08 3.0E-04 2.88-04 
Barium .0.0273 4.3E-07 7.OEM 6.IE-a 
Manganese 0.0053 8.38-08 1.4E-01 5.9E-01 
Selenium 0.001 1.6E-08 S.OE-03 3.1E-06 
U-TOTAL 0.00418 6.58-08 3.OE-03 2.2E-05 

Intake RfDlderm) Hazard Compound pC - 
Arsenic I.0E-03 8.9E-08 2.9E-04 3.IE-04 
Barium l.OE-03 4.5847 6.4EM 7.lE-06  manganese I .OE-03 8.88-08 4.28-03 2.1E-05 
Selenium I.0E-03 1.7E-08 4.0E-03 4.IE-06 
U-TOTAL I .OE43 6.98-08 I .SE-04 4.6E-04 

1 I 

Torel Pathway: 3.1E-04 Total Pathway: 8.0E-04 

Tutal - 

5.9E-04 
I .3E-05 
2.1E-05 
7.3E-06 
4.8E-04 

Total Rad + Chrm 3.1 E-04 Total Rad + Chem 8.0E-04 Toltll: I . I E-03 

FER\CRU2RI\ABQ\AFSWTY.XLS\1212O193; 1056 AM * a  



TABLE B.3.1-6 
CURRENT OFF-PROPERTY FARMER 

ACTIVE FLYASH PILE: SURFACE SOlLlAIR 
CARCINOGENIC RISK 

Radiation Risk 
InhalatiodSoil 

Compound 
NP-237 
PU-238 . 

PU-239/240 
RA-226 
RA-228 
SR-90 
T H - ~  
~ ~ - 2 3 0  
TH-232 
U-234 
U-239236 
U-238 

Conc'n in Air (pCilm3) m 
4.11E-06 4.8E-01 
5.24E-07 6.IE-02 
2.248-07 2.6E-02 
3.44E-06 4.OE-01 
2.398-06 2.8E-01 
3.37E-06 3.9E-01 
2.84846 3.3E-01 
2.77E-06 3.2E-01 
2.02E-06 2.3E-01 
2.69E-06 3.1E-01 
I.50E-07 1.7E-02 
2.69E-06 3.IE-01 

rn 
2.9E-08 
3.9E-08 
3 .BE-08 
3.0E-09 
6.9E-IO 
6.2E-I 1 
7.8E-08 
2.9E-08 
2.8E-08 
2.6E-08 
2.5E-08 
5.2E-08 

- Risk 
1.4E-08 
2.48-09 
9.9E-IO 
1.2E-09 
I .9E-l0 
2.4E-I I 
2.68-08 
9.38-09 
6.68-09 
8.1E-09 

I .6E-08 
4.3E-IO 

Total Pathway: 8.5E-08 

Chemical Risk 
Inhalation/Soil 

Compound Conc'n (mnlm3) I n t a J W r n R i s k  
Arsenic 6.72E-08 4.4849 I .SE+OI 6.6E-08 
Barium I .WE47 I .2E-08 
Beryllium 3.52E-09 2.3E-IO 8.4E+00 1.9E-09 
Chromium 9.95E-09 6.4E-IO 4.1E+01 2.6E-08 
Cobalt 1.41E-08 9.IE-IO 
Copper 5.52E-08 3.6849 

Lead 4.14E-08 2.7E-09 
Cyanide 2.24E-10 1.5E-I 1 

Molybdenum 6.43649 4.2E-10 
Nickel 3 .ME48 1.9E-09 
Selenium 4 41E-09 2.9E-IO 
Thallium 2.02649 I .3E-IO 
Toluene 7.488-1 1 4.88-12 
Vanadium 3.75E48 2.48-09 
Zinc 5.866-08 3.88-09 

FER\CRU2RI\ABQ\AFSU)FRF.XLS\I2/20/93; 9:  19 AM 

Toial Pathway: 9.4E-08 

Total 

I .4E-08 
2.48-09 

1.2E-09 

- 

9.9E-IO 

I .9E-IO 
2.4E-ll 
2.6E-08 
9.38-09 
6.6E4N 
8.1E-09 

1.6E-08 
4.3 E- IO 

6.6E-08 

I .9E-09 
2.6E-08 

Total Rad + Chem I .8E-07 



TABLE 8.3.16 (conthud) 

NONCARCINOGENIC HAZARD 
Radiation Hazard 

InhalatiodSoil 
Compound Conc'n in Air (pCilm31 R1DII) Hazard 

NP-237 4.11E-06 
PU-238 5.24E-07 
PU-239R40 2.246-07 
RA-226 3.448-06 
RA-228 2.39646 
SR-90 3.376-06 
T H - ~  2.84E-06 
~ ~ - 2 3 0  2.77E-06 
r ~ - 2 3 2  2.02E-06 
U-234 2.69E-06 
U-2351236 I SOE-07 
U-238 2.69846 

Totdl Pathway: O.OE+Oc 

Chenieal Hazard 
InhalatiodSoil 

Comoound Conc'n (malm31 - Intake RfDo Hezerd 
Arsenk 6.72E-08 4.4E49 
Barium 1.90E-07 1.2E-08 1.4E-04 8.8E-0 
Beryllium 3.52E-09 2.3E-10 
Chromium 9.95649 6.4E-IO 
Cobalt 1.41E-08 9.1E-10 
Copper 5.52E-08 3.6E-09 

L a d  4.14E-08 2.7E-09 
Cyanide 2.24E-10 I .5E-I I 

Molybdenum 6.43E-09 4.2E-IO 
Nickel 3 .ME48 1.9E-09 
Srleniiiin 4.416-09 2.9E-IO' 
Thallium 2.02E-09 1.3E-IO 
Toluene 7.48E-11 4.88-12 
Vanadium 3.75E-08 2.46-09 
Zinc 5.86648 3.88-09 

FER\CRU2RI\ABQ\AFSU)FRF.XLS\12/20/93; 9: 19 AM 

8.8E-05 

Totnl Pathway: 8.8E-OS 

Total Rad + Chem 8.8E-OS Toml: 8.8E-05 

e 



TABLE B.3.1-7 
CURRENT OFF-PROPERTY RESIDENT CHILI 

ACTIVE FLYASH PILE: SURFACE SOIL 
CARClNOCENlC RISK 

Radiation Risk 
Inhalation/Soil 

Compound Conc'nin Air (pCilm3) && S&iJ Risk 
NP-237 4.lIE-06 8.6E-03 2.9E-08 2.5E-IC 
PU-238 5.24E-07 1.1E-03 3.9E-08 4.3E-I1 
PU-239R40 2 24E-07 4.7844 3.8E-08 1.8E-1 I 
RA-226 3 448-06 7.2E-03 3.0E-09 2.2E-11 
RA-228 2.39E-06 5.0E-03 6.9E-IO 3.5E-I2 
SR-90 3.37E-06 7.1E-03 6.2E-ll 4.4E-13 
TH-228 2.84E-06 6.0E-03 7.8E-08 4.7E-IO 
TH-230 2.778-06 5.88-03 2.9E-08 1 7E-lC 
TH-232 2.02E-06 4.2843 2.8E-08 1.2E-IC 
U-234 2.69E-06 5.68-03 2.6E-08 1 .SE-IC 
U-2351236 1.50E-07 3.2E-04 2.5E-08 7 9E-I2 
U-238 2.69E-06 5.6E-03 5.2E-08 2.9E-IC 

1 
Total Pathway: 1.5E-09 

Chemical Risk 
InhalatiodSoil 

Cornpound Conc'n (malm31 - Intake 3 
Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lend 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 

6.72E-08 3.7E-IO l.SE+OI 5.6849 
1.90E-07 1 .OE-09 
3.52E-09 1.9E-ll 8.4E+00 1.6E-10 
9.95E-09 5.5E-ll 4.IE+OI 2.2E-09 
1.41E-08 7.7E-ll 
5.52E-08 3.OE-IO 
2.248-10 1.2E-12 
4.14E-08 2.3E-10 
6.438-09 3.5E-I I 
3.00E-08 1.6E-IO 
4.41E-09 2.4E-ll 
2.02E-09 l.lE-1l 
7.488-11 4.IE-13 
3.75848 2.IE-IO 
5.86848 3.2E-IO 

- Total 

2.SE-10 
4.3E-I 1 
1.8E-11 
2.2E-I I 
3.5E-12 
4.4E-13 
4.7E-IO 
1.7E-IO 
I .2E-IO 
I .SE-IO 
7.9E-12 
2.9E-IO 

5.68-09 

I .6E-IO 
2.2849 

I 
Total Pathway: 8.OE-0! 

Total Rad + Chem 9.SE-09 Total: 9.SE-09 
FEW\CRU2RI\ABQ\AFSLFRC.XLS\I 2120193; 9:ZO AM 



TABLE B3.1-7 (conlinued) 

PU-2391240 2.24847 4.1E-04 
RA-226 3.448-06 7.2843 
RA-228 2.39E-06 5.0E-03 
SR-90 3.37E-06 7.1E-03 
TH-228 2.848-06 6.0E-03 
TH-230 2.77846 5.8E-03 
TH-232 2.02E-06 4.2843 
U-234 2.69E-06 5.6843 
U-235/236 I.50E-07 3.2EW 
U-238 2.69E-06 5.6E-03 

NONCARCINOGENIC HAZARD 

Inhalation/Soil I Radiation Hazard 

I 

I 

6.nE-08 
1.90E-07 
3.526-09 
9.95 E-09 
1.41 E48 
5.52E-08 

4.14E-08 
6.43 E-09 
3.00E-08 
4.41E-09 
2.02849 

3.75848 
5.86E-08 

2.24E- IO 

7.488-1 I 

4.3E-09 
I .2E-08 
2.3E- IO 
6.4E-10 
9.OE-IO 
3.SE-09 

2.6849 

1.9E-09 

1.4E-I 1 

4. I E- IO 

2.8E-10 
I .3E-IO 
4.86-12 
2.4649 
3.7E-09 

I I 
Total Pathway: 8.7E-05 

FER\CRU 2 RIMBQMFS LOFRC . X IS\ I 2120193 ; 9: 20 AM 

! 

, 8.7845 

I 

I 

Total Rad + Chem 8.7E-05 Total: 8.7E-05 



TABLe B.3.1-8(n) 
CURRENT OFF-PROPmTY FARMIB 

ACTWE FLYASII PlLE BEEF AND MILK (DUST AFFWW) 
CARClNOGENtC RlSR 

Ingestion/Beef 
Compound Conc’ninBeef IpCi/kg) & 

NP-237 1.67EW 3.1E-01 2.2E-10 6.8E-ll 

IngestiodMilk 
ComDound Conc’n in Milk (PCilL) intake 

NP-237 1.52E-05 l.lE-01 2.2E-IO 2.5E-I I 
PU-238 
PU-239040 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-235036 
U-238 

1.92EM 3.5E-04 2.2E-IO 7.8E-14 
8.24848 I.SE-04 2.3E-10 3.5E-14 
6.33E-04 l.2E+00 1.2E-IO 1.4E-IO 
4.26E-W 7.8E-01 I.OE-IO 7.8E-ll 

PU-238 3.84848 2 . 8 8 4  2.2E-IO 6.2E-14 
PU-239/240 1.6SE-08 1.2E-04 2.3E-IO 2.8E-14 
RA-226 1.14E-03 8.4E+00 1.2E-IO I.OE-09 
RA-228 7.66E-04 5.6E+00 I.OE-IO 5.6E-10 

3.89E-03 2.9E+OI 3.6E-ll I.OE-09 
9.468-06 7.OE-02 5.SE-l I 3.8E-12 
1.02E-05 7.5E-02 1.3E-ll 9.7E-13 
7.43E-06 S.SE-02 1.2E-li 6.6E-13 

7.79E-W 1.4E+00 3.6E-ll 5.2E-ll 
l.14E-05 2.lE-02 5.SE-I1 1.1E-I2 
1.22E-05 2.2E-02 1.3E-ll 2.9E-13 
8.WE-06 l.6E-02 1.2E-ll 2.OE-13 

SR-90 
-228 

TH-230 t -232 

Total Pathway: 3.7E-IO Total Pathway: 3.0E-W 

3.97804 7.3E-01 1.6E-ll 1.2E-ll 
2.20E-05 4.OE-02 1.6E-ll 6.38-13 
3.97E-04 7.3E-01 2.8E-ll 2.OE-II 

4.93E-05 2 OE-07 

Chromium . 4.02E-05 4.1E-08 I 10E-05 4.5E-08 
2.06804 2 .1EM 2.06E-05 84E-08 

6.268-05 2.68-07 4.17E-04 4.3EM 

2.33E-W 9.6E.12 4.3E+00 4. IE-l I 

3.938-11 4.OE-14 124E-ll  5.1E-14 
9.ISE-06 9.48- 76SE-06 3 IE-08 
2.94845 3 OE-08 7.348-06 3.0E-08 
1.37E-04 1.4E-07 2.28E-05 9.4E-08 
4.85845 5 OE-08 1.29E-OS 5 3E-08 
5.92E-05 61E-08 296E-06 I2E-08 
7.71E-10 7 9E-13 2 44E-I0 I OE-12 
6.9lE-05 7.1E-08 5 5 3 8 0 7  23E-W 
6.60EM 68E-06 6 6 0 E M  27E-06 

U-234 1.19E-03 8.7E+00 1.6E-ll 1.4E-10 
U-23SI236 6.61E-05 4.9E-01 1.6E-ll 7.5E-’12 
U-238 1.19E-03 8.7E+00 2.8E-ll 2.4E-IO 

O.OE+OO O.OE+OO U-Total O.OOE+OO O.OE+OO U-Total 
Total Pathway: 1.9E07 Total Pathway: 2.IE-01 

Total 

9.2E-I I 
1.4E-13 
6.38-14 
l.lE-09 

l.lE-09 
6.4E-10 

5.OE-12 
1.3E-12 
8.SE-13 
I .SE- IO 
8.2E-12 
2.7E-IO 

2.0E-07 

l.lE-08 

:% - , r 

h 
Total Rad + Chem l.9E-07 Total Rad + Chem 2.4E-08 

FER\CRUZRI\ABQ\ABFOFRP.XLS\12121/93; 9:40 AM 



TABLE B.3.148) (conthued) 

IngestionIMilk 
Compound Conc'n in Milk IpCilL) intake Rfi)o Risk 

NP-237 
PU-238 
PU-239I240 
RA-226 
RA-228 
SR-90 
'M-228 
TH-230 
TH-232 
u-234 
U-235/236 
U-238 

NOA 
Radh 

IngestionlBeef 
Compound Conc'n in Beef (cCi/k& PtDloI Hazard 

*- ! 

.CD 

NP-237 I .7E-04 
PU-238 I .9E-07 
PU-239f240 8.28-08 
RA-226 , 6.3E-04 
RA-228 4.38-04 
SR-90 7.88-04 
TH-228 I. IE-05 
TH-230 1.2E-05 
TH-232 8.9E-06 
u-234 4 OE-04 
U-235Z36 2.2E-05 
U-238 4.0E-04 

IngestionlBeef 
Compound Conc'ninFkef(mg/ka m RfDIo) Hazard 

Arsenic 9.9E-05 I.OE-07 3.0E-04 3.46-04 

1 
Total Pathway: O.OE+O 

IngestionlMilk 
Compound Conc'n in  Milk (mJL) m Rfi)o Rist 

Arsenic 2.97E-06 1.2E-08 3.0E-04 4.lE4S 

. .. ... .. . . .  . . .  . . . . ., . . . . . . . . . . . . . . . . .. . . . . . .  . . . . . .  . . . . . . . . . . .  , .  . . . . . . . . 

lzinc 6.6E-03 6.8E-06 3.OE-01 2.3E-051 

2. IE-05 2.2E-08 
2.6E-06 2.7E-09 
4.0E-05 4.1E-08 
2.1E-04 2.1E-07 
4.2E-04 4.3E-07 
3.9E-I I 4.OE-14 
9.2E-06 9.48-09 
2.9E-05 3.0E-08 
1.4E-04 1.4E-07 
4.9E-05 5.OE-08 
5.9E-05 6. IE-08 
7.7E-10 7,.9E-I3 
6.9E-05 7. IE-08 

Barium 4.93E-05 2.0E-07 

Chromium I .  IOE-05 4.5E-08 
Cobalt 2.06E-05 8.4848 
Copper 6.26E-05 2.6E-07 

Beryllium 2.33E-09 9.6E-12 , 

Cyanide 1.24E-ll 5.IE-14 
Lead 7.65E-06 3.lE-08 
Molybdenum 7.34E-06 3.0E-08 

Selenium 1.29E-05 5.3E-08 
Nickel 2.28E-05 9.4E-08 

Thallium 2.96E-06 1.2E-08 
Toluene ' 2.44E-10 I.OE-12 
Vanadium , 5.53E-07 2.3E-09 
Zinc 6.60E-(U 2.7E-06 3.OE-01 9.0E-06 

7.OE-02 3.1E-07 
S.OE-03 5.3E-07 
5.0E-03 8.38-06 

4.OE-02 I.IE-0S 
2.0E-02 2.OE-12 

5.OE-03 6.0E-06 
2.OE-02 7.0E-06 
S.OE-03 I.OE-OS 
7.0E-05 8.76-04 
2.OE-01 4.OE-I2 
7.OE-03 I.OE-05 

8 
07 
3 
tu 

Barium 
Beryllium 
Chromium 
Cobalt 

Cyanide 
Lead 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 

Copper 

l.52E-05 I.IE-01 
3.84E-08 2.8E-04 
1.6SE-08 1.2E-04 
1.14E-03 8.4E+OO 
7.66E-04 5.6E+OO 
3.89E-03 2.9E+OI 
9.46E-06 7.OE-02 
I.OZE-05 7.5E-02 
7.43E-06 5.JE-02 
I. 19E-03 8.7E+OO 
6.616-05 4.9E-01 
1.19E-03 8.7E+OO 

Total Pathway: O.OE+OO 

7.OE-02 2.9E-06 
5.0E-03 l.9E-09 
5.OE-03 9.0E-06 

4.OE-02 6.4E-06, 
2.OE-02 2.6E-12 

5.OE-03 6.0E-06 
2.OE-02 4.7E-06 
S.OE-03 I .  IE-05 
7.OE-OS I .7EM 
2.OE-01 J.OE-I2 
7.0E-03 3.28-07 

U-Total O.OE+OO O.OE+OO 3.0E-03 O.OE+OO U-Total O.OOE+OO O.OE+OO 3.0E-03 O.OE+OO 
Total Pathway: 1.3E-03 Total Pathway: 2.6E-04 

Total Rad + Chem 1.3E-03 

FER\CRUZRI\ABQ\ABFOFRF.XLS\12R1/93; 9:40 Ah4 

.;- 
.v 

.... : 
. ..f 

3.8EM 
3.26-06 
5.3E-07 
I .7E-05 

- b  
3 0  I .ZE-OS 

2.IE-05 a m  
I .OE-03 
9.OE-12 
I .OE.OS 
J.ZE-05 

O.OE+OO 

Total Rad + Chem 2.6EM 

a e 



TABLE 8.3.1-8 (b) 
CURRENT OFF-PROPERTY CIULLB 

ACllVE FLYASII PILE BEEF AND MILK (DUST MFFCCTICI)) 

~~ ~ ~ 

I I  
~ ~~ ~ ~~ ~ ~~ 

IngestionlBeef ~ IngestionlMill 
Comwund Conc'ninBeefbCilk& intake 1 I Comwund Conc'n in Milk IDCiIL) SFJoJ &J 

NP-237 
PU-238 
PU-239040 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
0-235036 
U-238 

CARCINOGENIC RISK 
i Rndiatinn Risk 1 

. . . , . . .  . . . . . . . . .  Chemicel Rbk . :.. .. . .  . , . .  

IngestionlBeef I IngestionlMilk 
Comwund Conc'ninBeefImaRpJ intake ComDound Conc'n inMilk Ima/L) e w @ 

Arsenic 9.90845 1.6E-08 1.8Et00 2.8E-08 Arsenic 2.97E-06 1.1E-08 1.8E+00 l.9E-08 
Barium 2. I IE-05 3.48-09 Barium 4.93E-0S I .8E-07 

Chromium 4.02E-05 6.4E-09 Chromium I.IOE-05 4.IE-08 
Cobalt 2.06E-04 3.3E-08 Cobalt 2.06E-05 7.7E-08 
Copper 4.17E-04 6.68-08 Copper 6.26E-05 2.3E-07 

Lead 9.l8E-06 I.SE-09 h d  7.6SE-06 2.9E-08 
7.34806 2.7E-08 Molybdenum 2.94845 4.7E-09 Molybdenum 

Nickel l.37E-04 2.2E-08 Nickel 2.288-05 8.SE-08 
Selenium 4.85E-05 7.7E-09 Selenium 1.29E-05 4.8E-08 
Thallium S.92E-05 9.46-09 Thallium 2.96E-06 I .  IE-08 
Toluene 

5.53E-07 2. IE- vanadium 6.91845 l.lE-08 Vanadium 
6.60EM 2.SE-06 Zinc 6.606-03 I.OEM Zinc 

0.00Et00 O.OE+OO U-Total O.OOE+OO O.OE+OO 1 U-Total 1 

&& I 

Beryllium 2.59E-06 4.1E-10 4.3E+00 1.8E-09 Beryllium 2.33E-09 8.7E-12 4.3E+00 3.7E-ll 

Cyanide 3.938-11 6.28-15 Cyanide 1.24E-11 4.68-14 

7.71E-IO 1.2E-13 Toluene 2.44E-IO 9. IE-13 

1.678-04 I.OE-O1 
I.92E-07 1.2E-OS 
8.248-08 S.0E-06 
6.33E-04 3.9E-01 
4.26E-04 2.6E-01 
7.79E-04 4.78-02 
I. l4E-0S 6.9E-04 
I .22EM 7.4E-04 
8.92E-06 S.4E-04 
3.97E-04 2.4E-02 
2.20EM 1.3E-03 
3.97E-04 2.4E-01 

2.2E-10 
2.2E-IO 
2.3E-IO 
1.2E-10 
1 .OE- IO 
3.6E-I1 
S.5E-I I 
1.3E-ll 
1.2E-ll 
1.6E-ll 
1.6E-II 
2.8E-ll 

1.52E-05 2.2Ee- 
3.846-08 S.SE-0S 
1.6SE-08 2.4E-0S 
1.14E-03 1.6E+M) 
7.66EM I . I E t 0 0  
3.89E43 S .6Et00  
9.46E-06 l .4E42 

7.438-06 I.IE-02 
1.19E-03 1.7E+00 

1.02E-OS 1.SE-01 

6.618-05 9.4E-01 
1.19E-03 1.7E+00 

2.2E-IO 
2.2E-10 
2.3E-IO 
1.2E- 10 
I .OE- IO 
3.6E-I I 
S.SE-l I 
1.3E-ll 
1.2E-ll 
1.6E-ll 
1.6E-ll 
2.8E-I I 

4.8E-12 
1.2E-14 
5.4E-IS 
2.OE-10 
l.lE-IO 
2.OE-IO 
7.4E-13 
1.9E-13 
1.3E-13 
2.7E-I I 
I .SE- 12 
4.8E-ll 

I I I  1 
Total Pathway: 1.2E-1 I Total Pathway: 5.9E-IO 

7.OE- 12 
I .SE- I4 
6.6E- IS 
2.OE-IO 
I .  IE-IO 
2.OE-IO 
7.8E- I3 
2.OE-13 
1.3E-13 
2.8E-I1 
1.SE-12 
4.8E-I I 

FER\CRUIRI\ABQ\ABFOFRC.XLS\t2/20/93; I0:5LI A M  

4.7E-08 

1.8E-09 

r. 
1 ,-. . .  



.... -, 

.-. - 
Rndi 

logestion/Beef 
Compound onc'ninBeefbCi lkg  RfDo 

NP-237 1.7E-04 
PU-238 I . 9 E M  
PU-239R40 8.28-08 
RA-226 6.3E-04 
RA-228 4.3E-04 
SR-90 7.8E-04 
TH -22 8 I.IE-05 
TH-230 I.2E-05 
TH-232 8.9E-06 
u-234 4.0E-04 
U-235/236 2.2E-05 
U-238 4.0E-04 

TABLE 8.3.1-8 (b) (continued) 

. . . . .  . . . . . .  . .  . . . . . .  . .  Cba i d  aazerd.. . . . . . . . . .  
lngestion/Beef Ingestionhlilk 

Comrmund Conc'n in Beef ( m a k g  Intal;e Rfl)o Hazard Comwund Conc'ninMilk lmnlL) Intal;e RfDlo) Risk 
Arsenic 9.9E-05 I.8E-07 3.0EW 6.1E-04 Arsenic 2.97E-06 1.3E-07 3.0E-04 4.3E-04 
Barium 2.1E-05 3.9848 7.OE-02 5.6EQ7 Barium 4.93E-05 2.IE-06 7.OE-02 3.IE-05 

Chromium 4.0E-05 7.58-08 5.0E-03 1.5E-03 Chrbmium I.IOE-05 4.8E-07 5.OE-03 9.5E-05 
Cobalt 2.lE-04 3.8E-07 Cobalt 2.06E-05 8.9E-07 , 

Copper 4.2E-04 7.7E-07 4.OE-02 1.9E-03 Copper 6.26E-05 2.7E-06 4.0E4.2 6.8E-05 

Lead 9.2E-06 1.7E-08 L a d  7.65E-06 3.3E-07 
Molybdenu 2.9E-05 5.48-08 S.0E-03 I .  IE-03 Molybdenum 7.346-06 3.2E-07 5.OE-03 6.4E-05 
Nickel l .4EW 2.5E-07 2.OE-02 1.3E-03 Nickel 2.28E-05 9.9E-07 2.OE-02 5.OE-05 
Selenium 4.9E-05 9.0E-08 5.OE-03 1.8E-05 Selenium 1.29E-05 S.6E-07 , 5.OE-03 I.IE-04 

Beryllium 2.68-06 4.88-09 5.OE43 9.6E4i Beryllium 2.338-09 I.OE-10 5.0E-03 2.0E-08 

Cyanide 3.9E-I I 7.38-14 Z.OE-02 3.6E-12 Cyanide 1.24E-ll 5.4E-13 2.OEM 2.7E-ll 

Thallium 5.9E-05 I.IE-07 7.OE-05 1.6E-03 Thallium 2.96E-06 I.3E-07 7.0E-05 1.8E-03 
Toluene 7.7E-10 1.4E-12 2.0E-01 7.IE-12 Toluene 2.448-10 I .  IE-l I 2.OE-01 5.3E-I I 
Vanadium 6.9E-05 1.3E-07 7.0E-03 1.8E-03 Vanadium 5.53E-07 2 .4848 7.OE-03 3.4E-06 
Zinc 6.68-03 1.2E-05 3.OE-01 4.IE-03 Zinc ' 6.60EOI 2.9E-05 3.OE-01 9.6E-05 
U-Total O.OE+OO O.OE+OO 3.0E-03 O.OE+OO U-Total 0.00E+00 O.OE+OO 3.0E-03 O.OE+OC 

P a 
IC, 
P 

.NG %ARClNtXENtC HAZARD 
l&.w:i...;,.:.:: . . .  

. .  . . . .  . .  

IngestiodMilk 
Comvound Conc'n in Milk (vCilL1 RfDlo) & 

NP-237 1.52E-05 2.2E-02 
PU-238 3.84E-08 5.5E-05 
PU-239R40 1.65E-08 2.4E-05 
RA-226 1.14E-03 1.6E+OO 
RA-228 7.66EW l.lE+OO 
SR-90 3.89E-03 5.6E+OO 
M -22 8 9.46E-06 1.4E-02 
TH-230 1.02E-05 I.SE-02 
TH-232 7.43E-06 I.lE-02 
u-234 1.19E-03 1.7E+00 
U-235R36 6.61E-05 9.4E-02 
U-238 1.19E-03 1.7E+OO 

Total Pathway: O.OE+a 

Total Rad + Chem 2.3E-03 

. FER\CRUZRI\ABO\ABFOFRC.XLS\tZR0/!33: 10:58 Ah4 

I .OE-03 
3. IE-05 
9 .8EM 
I.IE-04 

8.7E-OS 
3.1E-ll 

7.SE-OS 
6.2E-OS 
1.3E-01 
3.4E-03 
6.OE- I I 
2.2E-OS 
1.4E-01 

O.OE+OO 

Total Rad + Chrin 2.8E-03 



TABLE 8.3.1-9 (a) 

ACTIVE FLYASH PILE: HOME GROWN PRODUCE (DUST AFFECTED) 
CURRENT OFF-PROPERTY FARMER 

CARCINOGENIC RISK 
. . .. . 

.. . . .  . . .  . Radjatioo'W. . ..:.::.: .. 

IngestiodHomegrown Produce 
Compound Conc'n in Plants IpCilkg) W w RisL 

NP-237 4.80EM 7.2E+OI 2.2E-IO 1.6E-0i 
PU-238 5.91E-03 8.8E+00 2.2E-IO I .9E-0S 
PU-239/240 2.53643 3.8E+00 2.3E-IO 8.7E-IC 
RA-226 3.91E-02 5.8E+01 1.2E-IO 7.OE-OS 
RA-228 2.72E-02 4.IE+OI 1.OE-IO 4.1E-09 
SR-90 5.08E-02 7.6E+OI 3.6E-I I 2.78-09 
TH-228 3.20E-02 4.8E+OI 5.5E-l I 2.6E-09 
TH-230 3.13EM 4.7E+01 1.3E-ll 6.lE-IO 
TH-232 2.28EM 3.4E+01 1.2E-II 4.IE-IO 
U-234 3.05EM 4.6E+OI I .6E-1 I 7.3E-IO 
U-239236 1.69843 2.5E+00 1.6E-ll 3.9E-ll 
U-238 3.05EM 4.6E+01 2.8E-ll 1.3E-09 

I I .6E-08 
I .9E-09 
8.7E-IO 
7.OE-09 
4.1E-09 
2.7E-09 
2.6E-09 
6.1E-10 
4.IE-IO 
7.3E-IO 
3.9E-ll 
1.3 E-09 

0 
0-1 
a 
ut 

FER\CRU2RI\ABQ\AVGOFRF.XLS\12120193; I 1  :06 A M  

Chemical Risk 
IngestiodHomegrown Produce 

Compound Conc'n in Plants [ma/k& W w 
Arsenic 7.698-04 6.48-07 1.8E+00 I IE-06 
Barium 2.25E-03 1.9E-06 
Beryllium 3.99E-05 3.3E-08 4.3E+00 1.4E-07 
Chromium I .  l2E-04 9.48-08 
Cobalt I 59E-04 1.3E-07 
Copper 6.42644 5.4847 
Cyanide 7.11E-06 5.9E-09 
Lead 4.758-04 4.0E-07 
Molybdenum 7.87E-05 6.6E-08 
Nickel 3.45844 2.98-07 
Selenium 4 99E-05 4.28-08 
Thallium 2.28E-05 I .9E-08 

Vanadium 4.258-04 3.68-07 
Zinc 9 898-04 8.3E-07 
U-Total 0.00E+00 O.OE+OO 

Toluene 9 . 1 2 ~ 4 7  i . 6 ~ - 1 a  

- Total 

I.IE-06 

I .4E-07 

Total Rad + Chem 1.3E-061 Total: 1.3E-061 



TABLE 8.3.1-9 (a) (continued) 

I I 

NP-237 
PU-238 
pu-239n40 
RA-226 
RA-228 
SR-90 ' 

TH-228 
TH-230 
TH-232 
U-234 
11-239236 
U-238 

' 

4.8EM 
5.9E-03 
2.58-03 
3.9EM 
2.7EM 
5.IE-02 
3.2EM 
3 . I E M  
2.3EM 
3 . I E M  
1.7E-03 
3 . I E M  

Comoound 
Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 

NONCARCINOGENIC HAZARD 
Radiation Hazard 

IngestionlHomegmwn Produce 
Compound Conc'n in Plants bCi/kg) !gf& Hazard 

t Chemical Hazard 
IneestionlHomeerown Produce 

Conc'n in Plants ( rnnlkd  
7.7E-04 
2.3E-03 
4.0E-05 
1.IE-04 
1.6E-04 
6.4E-04 
7.1E-06 
4.88-04 
7.9E-05 
3.5E-04 
5 .OE-05 
2.3E-05 
9. I E-07 
4.2E-04 
9.9844. 

!gf& 
6.4847 
1.9E-06 
3.38-08 
9.4848 
1.3E-07 
5.4E-07 
5.9E-09 
4.0E-07 
6.6E-08 
2.98-07 

1.9E-08 

3.68-07 
8.3847 

4.2E-08 

7.6E- IO 

R 1 D ( o ) -  
3 .OE-04 2. I E-03 
7.OE-02 2.7E-05 
5.OE-03 6.7E-06 
S.0E-03 1.9E-05 

4.OE-02 I .3E-05 
2.OEM 3.0E-07 

S.0E-03 1.3E-05 
2.OEM 1.4E-05 
S.0E-03 8.3E-06 
7.0E-05 2.7E-04 
2.OE-01 3.88-09 
7.0E-03 5.1E-05 
3.OE-01 2.88-06 

I U-Total O.OE+OO O.OE+OO 3.0E-03 O.OE+OOl 

FER\C \ABQ\AVOOFRF.XLS\I2120/93; I I :06 A M  

Total Pathway: 2.68-03 

I 

Total 

I 2.1E-03 , 

~ 2.7E-05 
6.78-06 

' 1.9E-05 

I 3E-05 
3 .OE-07 

~ 1.3E-OS 
' 1.4E-05 
I 8.3E-06 

2.7E-04 
, 3.8E-09 
I 5.IE-05 

O.OE+OO 
2.8E-06 

Total Rad + Cheni 2.6E-031 Toral: j 2.68431 



TABLE B.3.1-9 (b) 
CURRENT OFF-PROPERTY CHILD 

ACTlVE FLYASH PILE: HOME CROWN PRODUCE (DUST AFFECTED) 
CARCINOGENIC RISK 

8 

Radiation Risk 
IngestionlHomegrown Produce 

Compound Conc'n in Plants (pCi/k& SJ@ !t& 

ChemiCalRisk 
IngestionlHomegrown Produce 

Compound Conc'n in Plants b d k &  SJ@ !t& 
Arsenic 7.69844 2.2E-07 1.8E+00 3.9E-07 
Barium 2.25E-03 6.58-07 
Beryllium 3.998-05 1.2E-08 4.3E+00 5.OE-08 
Chromium 1.12E-04 3.3848 
Cobalt 1 S9E-04 4.6848 
Copper 6.428-04 I .9E-07 
Cyanide 7.1tE-06 2.1E-09 
Lead 4.758-04 1.4E-07 
Molybdenum 7.878-05 2.3E-08 
Nickel 3.458-04 1 .OE-07 
Selenium 4.99E65 I .4E-08 
Thallium 2.28E-05 6.68-09 
Toluene 9 12E-07 2.6E-IO 
Vanadium 4.25E-04 I .2E-07 
Zinc 9.898-04 2.98-07 
U -Tot ai 0.00E+00 O.OE+OO 

NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

4.80E-02 5.3E+00 
5.91E-03 6.6E-01 
2.538-03 2.8E-01 
3.91E-02 4.3E+00 
2.72EM 3.OE+00 
S.OSE-02 5.7E+00 
3.20E-02 3.6E+00 
3.13E-02 3.5E+00 
2.28E-02 2.5E+00 
3.OSE-02 3.4E+00 
I .69E-03 1.9E-01 
3.OSE-02 3.4E+00 

2.2E- IO 
2.2E-IO 
2.3E-IO 
I .2E-10 
I .OE-IO 
3.6E-t 1 
5.5E-ll 
1.3E-ll 
I .2E-l I 
1.6E-ll 
I .6E-l I 
2.8E-I I 

1.2E-09 
1.4E-10 
6.SE-I I 
5.2E- I O  
3.OE-IO 
2.OE-10 
2.OE-10 
4.5E-I 1 
3.IE-I1 
5.4E-I I 
2.96-12 
9.5E-ll 

FER\CRU2RI\ABQ\AVGOFRC.XLS\l2/20/93; Il:21 AM 

- Total 

1.2E-09 
I .4E-IO 
6.5E-I I 
5.2E-IO 
3.OE-IO 
2.OE-10 
2.OE-IO 
4.5E-I I 
3.1E-ll 

,5.4E-ll 
2.9E-12 
9.5E-I I 

3.9647 

5.OE-08 

Total Rad + Chem 4.46-07) Toml: 4 . 4 ~ 4 7 1  

0 

, .. cuu 



TABLE 8.3.1-9 (b) (conhued) 

,a* ~ '- 

7 
G 
CI CI H 

0 

3 
QI 
'.3 
03 

FEH\CRU2RI\ABQ\AVGOFRC.XLS\12/20/93; I I:21 AM 

NONCARCINOGENIC HAZARD 
Radiation Hazard 

IngestiodHomegrown Produce 
Compound Conc'n in Plants (pCi/kg) m RfDo Hezard 

NP-237 4.8EM 
PU-238 5.9E-03 
PU-239R40 2.5E-03 
RA-226 3.9EM 
RA-228 2.7E-02 
SR-90 5.IE-02 
TH-228 3.2E-02 
TH-230 3.1EM 
TH-232 2.3EM 
U-234 3 . I E M  
U-239236 I .7E-03 
U-238 3.1E-02 

I 
Total Pathway: O.OE+OO 

I Chemical Hazard I 
IngestiodHomegmwn Produce 

Compound Conc'n in Plants (mdkg) &g& RfDo && 
Arsenic 7.78-04 2.6E-06 3.0E-04 8.78-03 
Barium 2.3843 7.68-06 7.OEM l.IE-04 
Beryllium 4.OE-05 1.4E-07 5.OE-03 2.7E-05 
Chromium l.lE-04 3.88-07 5.0E-03 7.68-05 
Cobalt 1.6E-04 5.48-07 
Copper 6.48-04 2.2E-06 4.0E-02 5.4E-05 
Cyanide 7.1E-06 2.4E-08 2.OE-02 1.2E-06 
Lead 4.88-04 1.6E-06 
Molybdenum 7.9E-05 2.7E-07 S.0E-03 5.3E-05 
Nickel 3.58-04 1.2E-06 2.OEM 5.98435 
Selenium 5.OE-05 1.7E-07 5.OE-03 3.4E-05 

Toluene 9.IE-07 3.1E-09 2.OE-01 1.5E-08 
Vanndium 4.2E-04 I .4E-06 7.0E-03 2. I E-04 
Zinc 9.9844 3.48-06 3.OE-01 I.IE-05 
U -T~tal O.OE+OO O.OE+OO 3.0E-03 O.OE+OO 

Total Pathway: I .OEM 

Thallium 2.3E-05 7.7E-08 7.0E-05 I .IE-03 

- Total 

I 

I 

I 8.7E-03 
~ l.lE-04 
' 2.7E-05 
I 7.68-05 

5.4845 
, 1.2E-06 
I 

' 5.3E-05 
5.9E-05 

, 3.48-05 
, I.IE-03 
~ I.SE-08 

2. I E-04 
~ I.IE-05 
~ O.OE+OO 

I 

Total Rad + Chem I.OE-02 Tourl: I I.0E-02 



.. r 

. -..: .. . , 

.... -_ .. . .. 
-. 

Chen 
lngest iodkef  

Compound Conc'n i n k f  Imnkg  intake w Risk 
Arsenic 3.00E-03 3.lE-06 1.8E+00 5.4E-Ot 
Barium 6.40E-04 6.6E-07 
Beryllium 7.86E-05 8.IE-08 4.3E+OO 3.5E-07 
Chromium 1.228-03 1.3E-06 
Cobalt 6.23E-03 6.48-06 
Copper 1.26EM 1.3E-05 
Cyanide l.19E-09 1.2E-I2 
Lead 2.796-04 2.98-07 
Molybdenum 8.88E-04 9.1E-07 
Nickel 4. ISE-03 4.38-06 
Selenium I .47E-03 1 .SE-06 
Thallium I .79E-03 1 .SEW 
Toluene 2.34E-08 2.4E-II 
Vanadium 2.098-03 2.1E-06 
Zinc 2.OlE-01 2. lE-04 
U-Total O.OOE+OO O.OE+OO 

Total Pathway: S.7E-O 

TABLE 8.3.1-10 . 
CURRENT USER OF MILK AND hfEAT 

ACTIVE FLYASH PILE BEIS AND hllLK (DUST AFFECTED) 
CARCINOGENIC RISK 

Radiation Risk 

ComDound Conc'nin &ef(pcilkg Intake m Risk I I ComDound onc'n in Milk lpCilL Intake m Risk 
lngest iodkef  I I  IngestionMlk 

1Wk ' , . . . .  ,:.: 
Ingestionhlilk 

Arsenic 9.01E-05 3.7E-07 I.SE+OO 6.5E-07 
Barium 1.49E-03 6. I E-06 

Comwund Conc'ninMilk (malL w 

Beryllium 7.07648 2.9E-10 .4.3E+00 l.2E-09 
3.33E-04 1.4E-06 Cbromium 

Cobalt 6.23E-04 2.6E-06 
Copper I .  898-03 7.8E-06 

Lead 2.33E-04 9.6E-07 
Molybdenum 2.228-04 9.1E-07 
Nickel 6.91E-04 2.88-06 
Selenium 3.92E-04. 1.6E-06 
Thallium 8.9SE-05 3.76-07 

Vanadium I .67EaS 6.9E-08 
Zinc 2.01E42 8.2E-05 
U-Total O.OE+OO. O.OE+OO 

Cyanide 3.77E-10 1.SE-12 

Toluene 7 . 3 9 E e  3.OE-l I 

NP-237 
PU-238 
PU-239R40 

U-239236 
U-238 

S.06E-03 9.3E+OO 
5.82E-06 1 . I E M  
2.50E-06 4 .6EM 
1.92EM 3.5E+01 
1.29EM 2.4E+OI 
2.378-02 4.3E+OI 
3.45E-04 6.3E-01 
3.708-04 6.8E-01 
2.70E-04 S.OE-01 
I.2OEM 2.2E+OI 
6.68E-04 1.2E+OO 
1.20EM 2.2E+01 

2.2E-IO 
2.2E-IO 
2.3E-IO 
1.2E-IO 
l.OE-IO 
3.6E-ll 
5.5E-1 I 
1.3E-ll 
1.2E-ll 
1.6E-ll 
1.6E-ll 
2.8E-ll 

4.60E-04 3.4E+OO 
1.16E-06 8.6E-03 
S.OOE-07 3.7E-03 
3.46E-02 2.58+02 
2.32842 1.7E+02 
1.18E-01 8.76+02 
2.87E-04 2.IE+OO 
3.08E-04 2.3E+00 
2.25E-04 1.7E+OO 
3 . 6 l E m  2.7E+02 
2.00E-03 I :5Et01  
3.61E42 2.78+02 

2.2E-10 
2.2E-IO 
2.3E-IO 
1.2E- IO 
I .OE- IO 
3.6E-ll 
5.5E-l I 
1.3E-ll 
1.2E-ll 
1.6E-ll 
1.6E-ll 
2.8E-ll 

7.48-10 
1.9E-12 
8.46-13 
3. IE-08 
1.7E-08 
3. IE-08 
1.2E-IO 
2.9E-I I 
2.OE-l I 
4.2E-09 

7.48-09 
2.3E-10 

I 
Total Pathway: 1.1E-08 Total Pathway: 9.26-08 

Totnl - 
2.8E-09 
4.26-12 
1.9E-12 
3.SE-08 
I .9E-08 
3.3E-08 
I .5E-10 
3.8E-I I 
2.6E-I I 
4.66-09 
2. SE- IO 
8.OE-09 

6.1E-06 

3.SE-07 

* . .... 

Total Rad + Chem 7.4E-07 

FER\CRU2RI\ABQ\AhtKMllJS.XLS\12R0193; I1:29 AM 



TABLE 8.3.1-10 ( ~ a ~ d n ~ c d )  

NONCQRCINtXXNIC HAZQRD 

~~ 

NP-237 
PU-238 

U-23SR36 
U-238 

5. lEM 
S.8E-06 
Z.SE-06 
I .9Em 
1.3E-02 
2.4E-02 
3.4E-04 
3.7E-04 
2.7E-04 
I.ZE-02 
6.78-04 
1.2E-02 

U-234 

U-238 

4.60E-04 3.4E+OO 
1.16E-06 8.6E43 ' 

S.OOE-07 3.7E-03 
3.46E-02 2.SE+02 
2.32E-02. 1.7E+02 
1.18E-01 8.7E+OZ 
2.87E-04 Z.lE+OO' 
3.08E-04 2.3E+OO 
2.2SE-04 1.7E+OO 
3.61EM 2.78+02 
2.00E-03 I.SE+OI 
3.61E-02 2.7E+02 

I 
Total Pathway: O.OE+OO Total Pathway: O.OE+O 

3.0EM 3.1E-06 3.0E-04 I.OE-02 
6.4E-04 6.6E-07 7.OE-02 9.48-06 
7.9E-05 8.1E-08 S.OE-03 I . 6 E a  
I.ZE-03 1.3E-06 S.0E-03 2.SE-04 
6 2 E M  6.48-06 
1.3EM 1.3E-0S 4.OE-02 3.2604 

2.8E-04 2.9EM 
8.9E-04 9.IEM S.0E-03 I.8E-04 
4.IEM 4.3E-06 2.OE-02 2.IE-04 
I.SE-03 I.SE-06 S.OE-03 3.0E-04 
1.8EM 1.8E-06 7.OE-OS 2.6E-02 

1.2E-09 1.2E-12 Z.OE-02 6.IE-ll 

2.3E-08 2.4E-ll 2.OE-01 1.2E-IO 
Z.IE-03 2.IE-06 7.0E-03 3.IE-04 
Z.OE-01 Z.IE-04 3.OE-01 6.9E-04 

O.OE+OO O.OE+OO 3.OE-03 O.OE+OO 
Total Pathway: 3.9E-02 

Total Rad + Chem 3.9EOL 

Arsenic 
Barium 

Molybdenu 

lium 

Vanadium 
Zinc 
U-Total 

9.01E-05 3.7EM 
1.49843 6.1E-06 
7.07848 2.9E-IO 
3.33E-04 1.4E-06 
6.23800 2.6E-06 
1.89E-03 7.88-06 
3.77E-10 1.SE-12 
2.336-04 9.6EM 
2.22E-04 9.1E-07 S.OE-03 1.8E-04 
6.91E-04 2.8E-06 2.OE-02 1.4E-04 
3 . 9 2 8 4  1.6E-06 S.OE-03 3.2E-04 
8.9SE-05 3.7EM 7.0E-0S S.3E-03 
7.39E-09 3.OE-ll 2.OE-01 1.SE-IO 
1.67E-0S 6.98-08 7.0E-03 9.88-06 
2.OIE-02 8.2E-0S 3.OE-01 2.7E-04 

O.OOE+OO O.OE+OO 3.OE-03 O.OE+0(1 

3.0E-04 l.ZE-03 
7 . O E M  8.8E-0S 
S.OE-03 5.8E-08 
S.OE-03 2.7E-04 

4.OE-02 1.9E-04 
2.OEM 7.7E-I 1 

Total Pathway: 8.OE-(M 

To(al 

1.2E-02 
9.7E-0S 
1.6E-0S 
S.2E-04 

S.2EM 
1.4E-10 

3 . S E M  
6.2E-04 
3.2E-02 
2.7E-10 
3 . 2 8 4  
9.6EM 

O.OE+OO 

Total I?ad + Chem 8.0E-03 

FER\CRU2RMBQ\Mh4llJS.XLS\12/28/93; I:11 PM 



TABLE B.3.1-11 
CURRHUT, GROUNDSKEEPER 
ACTIVE FLYASH PILE SOIL 

IngestionlSoil 
Compound Conc'n (pCi/& - Intake - 

NP-237 5.48 4.8E+02 2.2E-10 1. I E M  
PU-238 0.72 6.3E+01 2.2E-IO 1.4E-08 
PU-239040 0.33 2.9E+01 2.3E-10 6.6E-09 
RA-226 4.61 4.OE+oL 1.2E-10 4.8E-08 
RA-228 3.17 2.8E+02 1.OE-10 2.88-08 
SR-90 4.41 3.9E+02 3.6E-ll 1.4848 
TH-228 3.81 3.3E+02 5.5E-ll 1.8E-08 
m-230 3.66 3.2E+M 1.3E-ll 4.2E-09 
TH-232 2.66 2.3E+OL 1.2E-ll 2.8E-09 
u-234 3.60 3.IE+M 1.6E-ll 5.OE-09 
U-235036 0.16 1.4E+Ol 1.6E-I1 2.2E-10 
U-238 3.61 3.28+02 2.8E-ll 8.8E-09 ? 

G 
c( U U 

w 

Compound Conc'n Imnlkg) - Intake - - K6k 
Arsenic 89.82 4.4E-06 1.8E+00 7.7E-06 
Barium 253.90 1.2E-05 
Beryllium 4.67 2.3E-07 4.3E+OO 9.8EM 
Chromium 13.32 6.5E-07 
Cobalt 18.80 9.2E-07 

'Cyanide 0.33 1.6E-08 
Lead 55.44 2.7E-06 
Molybdenum 8.63 4.2E-07 
Nickel 40.11 2.0E-06 
Selenium 5.94 2.9EM 
Thallium 2.66 1.3E-07 
Toluene 0.07 3.6E-09 
Vanadium 50.24 2.5E-06 
Zinc 18.32 3 8E-06 
U-TOTAL 2 2 0  I 1E-06 
TH-TOTAL 12 6 6.2EM 

'Copper 73.84 3.6E-06 

Total Pathway: 8 7E-06 

Risk Comwund Conc'n in Air bCilm3) e a - 
NP-237 5.67E-05 9.9E-01 2.98-08 2 . 9 ~ 4 8  
PU-238 7.218-06 1.3E-01 3.9E-08 4.9E-09 
PU-239040 3.09E-06 5.4E-02 3.8E-08 2.IE-09 
RA-226 4.74E-05 8.3E-01 3.OE-W 2.5E-09 
RA-228 3.30E-05 5.8E-01 6.9E-10 4.OE-IC 
SR-90 * 4.64845 8.1E-01 6.2E-I I 5.OE-11 
TH-228 3.9lE-05 6.8E-01 7.88-08 5.3E-08 
TH-230 ' 3.81845 6.7E-01 2.9E-08 1.9E-08 
TH-232 2.788-05 4.9E-01 2.88-08 1.4E-08 
u-234 3.7lE-05 6.5E-01 2.6E-08 l.7E-08 

U-238 3.7lE-05 6.5E-01 5.2E-08 3.4E-08 
Total Pathway: 1.8E-01 

U-235036 2.06E-06 3.6E-02 2.5E-08 9.OE-IC 

Risk - 
9.1E-09 1.5E+01 1.4E-01 
2.6E-08 
4.7E-10 8.4E+00 4.0E-CS 
1.3E-09 4.IE+01 5.SE-Ot 
1.9E49 
7.4E49 
3.OE-ll 
5.6E-09 
8.7E-10 
4.0E-09 8.4E-01 3.4E-CS 
5.9E-10 

Conc'n Imalm3) 
9.25EM 
2.62E-06 
4.848-08 
1.37E-07 
1.948307 
7.60E-07 
3.09849 
5.71E-07 
8.86E-08 
4.13E-07 
6.088-08 
2.78E-08 2.7E-10 
1.03E-09 1.OE-ll 
5.I7E-07 5.IE-09 
8.06E-W 7.98-09 

O.OE+OO 
O.OE+OO 

Total Pathway: 2.OEM 

FER\CRU2RIUAH\AFSLGK'.XLS 1/27/94 10:05 AM 
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sb 
c 
c.l 
Y Y 

P 

T BLE B.3 

C 4 R  

Total Pathway: O.OE+O 

1.3E-07 4.306+02 5.7E-0! 

5.3E-07 
2. lE-07 

1.6E-06 

5.6E-08 

6.2E-09 

2.2E-06 

Total Pathway: 5.7E-0! 

FER\CRU UAII\AFSLGK.XLS 112ll94 I0:05 AM 

# Q )  

. wtinued) 

NOGENIC RISK 
Risk 

External RadiatiodSoil 
Risk Compound - 

NP-237 
PU-238 
PU-239l24 
RA-226 
RA-228 

TH-228 

TH-232 

U-235l236 
U-238 

4.2E+00 4.3E-07 
5.6E-01 2.8E-ll 
2.5E-01 2.7E-I 1 

3.SE+00 1.2E-08 
2.4E+00 . 2.9E-06 
3.4E+00 O.OE+OO 
2.9E+00 5.6E-06 
2.8E+00 5.4E-I 1 
2.OE+00 2 . a - I  I 
2.8E+00 3.OE-I 1 

1.2E-01 2.4E-07 
2.8E+00 3.6E-08 

Total Pathway: 

I .  8E-06 
1.6E- 1 I 
6.9E-12 
4.36-08 
7. 1E-06 

O.OE+OO 

1.5E-10 
5.3E-1 I 
8.3E-I 1 
3.0E-08 

2.5E-05 

Riek 
External RadiatiodSoil 

Compound ,- 

Not applicable 

Total Pathway: O.OE+CX 
Total Rad + Chrm: 

To(al 

I .9E-06 
I .9E-08 
8.7E-03 
9.3E-08 
7. 1E-06 
1.4E-08 
I .7E-05 
2.4E-08 
1.6E-08 
2.2E-08 
3. LE48 
1.4E-07 
2.6E-OS 

8.3E-06 

5.8E-05 
S.JE-08 

3.4E-09 

6.6E-05 
[--?zEZl 

'. ' . , .. 



TABLE B.3.1-11 (continued) 

IngestiodSoil 

Compound Conc'n IpCild Rfi)lo) w 
NP-237 
PU-238 
PU-239t240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-235M6 

1 . .  
;F' 

ITH-TOTA O.OE+OO O.OE+OO I 
Total Pathway: I .OEM 

NONCARCl 

7.21E-06 1.3E-01 
3.09E-06 5.4EM 
4.74E-05 8.3E-01 
3.30E-05 5.8E-01 
4.64E-05 8.1E-01 
3.91E-05 6.8E-01 
3.81E-05 6.7E-01 
2.78E-05 4.9E-01 
3.71E-05 6.5E-01 
2.06E46 3.6E-02 

Iazard 
IngestiodSoil 

Arsenic 89.82 1.2E-05 3.0E-04 4.1E-02 
Barium 253 90 3.5E-05 7OEM 5.OE-04 
Beryllium 4.67 6.4E-07 S.0E-03 1.3E04 
Chromium 13.32 1.8E-06 5.0E-03 3.7E-04 
Cobalt 18.80 2.68-06 
Copper 73.84 I.0E-05 4.0E-02 2.5E-04 
Cyanide 0.33 4.58-08 2.0E-02 2.3Em 

55.44 7.6E-06 Lead 
Molybdenum 8.63 1.2E-06 5.OE-03 2.4EM 
Nickel 40 11 S.SE-06 2.0E-02 2.7E-04 
Selenium 5.94 8.IE-07 5.0E-03 l.6E-04 
Thallium 2.66 3.6E-07 7.0E-05 5.2E-03 
Toluene 0.07 l.OE-08 2.OE-01 5.OE-08 
Vanadium 5024 69E-06 7.0E-03 9.8EM 
Zinc 78.32 1. IE-05 3.OE-01 3.6E-05 
U-TOTAL 22 03 3.0E-06 30E-03 1 OE-03 
TH-TOTAL 12.63 l.7E-06 1 

Total Pathway: 5.OE-O- 

Compound Conc'n ImgkpJ Intalt_e !Q 

OGENIC HAZARD 
[azard 

5.48 
0.72 
0.33 
4.61 
3.17 
4.47 
3.81 
3.66 
2.66 
3.60 
0 . l6  

4.8E+02 
6.3E+01 
2.9E+01 
4.0E+02 
2.8E+02 
3.98+02 
3.3E+02 
3.2E+M 
2.3E+W 
3.1E+02 
1.4E +01 

1U-238 3.61 3.28+02 
~~~ 

Total Pathway: O.OE+OO Total Pathway: O.%+OO 

Conc'n (malm3) - Intake E2 
9.3E-07 2.5E-08 
2.6E-06 7.2E-08 1.4E-04 5.lE-04 
4.8E-08 1.3E-09 
1.4E-07 3.8E-09 
1.9E-07 5.3E-09 5.5E-07 9 . 7 E e  
7.6E-07 2.1E-08 
3.1E-09 8.5E-11 
5.7E-07 1.6E-08 
8.9E-08 2.4E-09 
4.1E-07. l.lE-08 
6.1E-08 1.7E-09 
2.8E-08 7.6E-10 
I.0E-09 2.8E-I1 
5.2E-07 1.4E-08 
8.1E-07 2.2E-08 

O.OE+OO O.OE+OO 

Compound 
Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 

Copper 
Cyanide 
Lead 
Molybdenu 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 
U-TOTAL 

FER\CRU2RIUAHWSLGK.XLS 1/27/94 I005 AM 



TABLE B.3.1-11 (conhued) 

NONCARCINOGENIC HAZAI 

Not Applicable 

chemieal Aasprd 
Dermal ContadSoil  

AI.WniC 7.1E-06 2.9E-04 2.5E-02 
Barium 2.0E-06 6.4E-02' 3.lE-05 
Beryllium 3.7EM 5.OEM 7.4E-03 
Chromium I.OE-06 2.3EM 4.78-04 
Cobalt I SE-06 

5.8E-06 2.4E-02 2.4E-04 Copper 
Cyanide 2.6E-09 1.4EM 1.8E-07 
Lead 4.4E-06 
Molybdenum 6.8EM 1.9E-03 3.6E-04 
Nickel 3.28-06 1.OE-03 3.2E-03 
Selenium 4.7E-07 4.OE-03 l.2E-04 
Thallium 2.lE-09 7.0E-05 3.0E-03 
Toluene 5.7E-09 2.0E-03 2.9EM 
Vanadium 4.OE-07 3.5E-04 l.lE-03 
Zinc 6.2E-06 7.5EM 8.2845 
U-TOTAL . l.7E-07 I.SE-04 1.2E-03 

Total Pathway: 3.9EM 

Comwund RtD/derml 

TH-TOTAL 9.9EM 

D 

6.6E-02 
I .OEM 
7.58-03 
8.3E-04 
9.7E-03 
S.OE-04 
2.48-06 

5.98-04 
3.48-03 
2.8E-04 
5.2E-03 
2.9E-06 
2.1E-03 
1.2E-04 
2.2E-03 

FER\CR RIUAH\AFSLGK.XLS 1127194 1O:OS AM ' 0  



a 

' 

TABLE B.3.1-12(a) 
FUTURE OFF-PROPERTY FARMER 

ACTIVE FLYASH PILE: SURFACE SOIWAIR 
CARClNOGENIC RISK 

NP-237 
PU-238 
PU-239040 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235036 
U-238 

FER\CRUZRI\ABQV\FSLOFRF.XIS\I/25/94; 10:21 A M  

4.11E-06 
5.248-07 
2.24E-07 
3.44E-06 
2.398-06 
3.378-06 
2.84E-06 
2.778-06 
2.02E-06 
2.69E-06 
1 SOE-07 
2.69846 

4.8E-01 
6.1 E M  
2.6EM 
4.OE-01 
2.8E-01 
3.9E-01 
3.3E-01 
3.2E-01 
2.3E-01 
3.1E-01 
I . 7EM 
3.lE-01 

2.9848 
3.9E-08 
3.8E-08 
3 .OE-09 
6.9E-10 
6.2E-11 
7.88-08 
2.9848 
2.8E-08 
2.68-08 
2.5E-08 
5.2E-08 

1.4E-08 
2.4849 

1.2E-09 
9.9E-10 

I .9E-10 
2.4E-I 1 
2.6E-08 
9.38-09 
6.68-09 
8.1E-09 
4.3 E- IO 
1.6848 

1.4E-08 
2.41-09 

1.2E-09 
9.9E-10 

I .9E-10 
2.4E-11 
2.6848 
9.3E-09 
6.68-09 
8.1E-09 
4.3E-IO 
1.6E-08 

Total Pathway: 8.5E-08 

E+01 6.6E-08 6.6E-08 
1.90E-07 1.2E-08 
3.52E-09 2.3E-10 8.4E+00 1.9E-09 1.9E-09 
9.95E-09 6.4E-IO 4.lE+01 2.6E-08 2.68-08 

Cobalt 1.41E-08 9.1E-IO 
Copper 5.52848 3.6E-09 

Lead 4.14E-08 2.7849 
Cyanide 2.248-30 1.5E-ll 

Molybdenum 6.43E-09 4.2E-10 
Nickel 3.00E-08 I .9E-09 
Selenium 4.41E-09 2.9E-IO 
Thallium 2.028-09 1.3E-10 
Toluene 7.488-1 1 4.8E-12 
Vanadium 3.75648 2.48-09 
Zinc 5.868-08 3.88-09 

Total Pathway: 9.4E-08 

Total Rad + Chem I 8E-07 



TABLE B.3.1-12(8) (continued) 

NONCARCINOGENIC HAZARD 

4.11E-06 
5 .24847 
2.24E-07 
3.448-06 
2.398-06 
3.37E-06 
2 . 8 4 8 4 6  
2 . 7 7 8 4 6  
2.028-06 
2 . 6 9 8 4 6  
1 SOE-07 
2.69E-06 

I 1 
Total Pathway: O.OE+OO 

Chemical Hazard 
InhalationlSoil 

Compound Conc'n (melrn3) - Intake Hezerd 
Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 

6.nE-08 
1.90E-07 
3.528-09 
9.95E-09 
1.41E-08 
5.52E-08 

4.14E-08 
6.43E-09 
3.00E-08 
4.61E-09 
2 B2E-09 

2.248-10 

7.488-1 1 
3.75E-08 
5.86E-08 

4.4E-09 
I.2E-08 1.4E-04 8.8E 
2.3E- 10 
6.4E-IO ' 

9.IE-10 
3.6E-09 

2.7E-09 

1.9E-09 

1.5E-I I 

4.2E-10 

2.9E-IO 
I .3E-IO 
4.8E- I2 
2.4E-09 
3.88-09 

RI\ABQ\AFSU3FRF.XLS\I/25194; 1021 AM FEliEo 
I 1 

Total Pathway: 8.8E-05 

- Total 

i 

8.8E-05 

Total Rad + Chrm 8.8E-05 Total: 8.8E-05 a 



FER\CRU2RI\ABQ\AFSUIFRC.XLS\1125/94; 10:23 

, ' 

TABLE B3.1~12 (b) 
FUTURE OFF-PROPERTY RESIDENT CHILD 
ACTIVE FLYASR PILE: SURFACE SOIWAIR 

CARCINOGENIC RISK 

Compound Conc'n (mplm3) - Intake . 
Arsenic 6.72E-08 3.7E-IO I.SE+OI 5..6E-09 
Barium 1.9OE-07 I.OE49 
Beryllium 3.52E-09 1.9E-ll 8.4E+00 1.6E-IO 
Chromium 9.958-09 5.5E-ll 4.1E+01 2.28-09 
Cobalt 1.41E-08 7.7E-I I 
Copper 5.52E-08 3.OE-IO 
Cyanide 2.24E-IO 1.2E-12 
Lend 4.14E-08 2.3E-10 
Molybdenum 6.438-09 3.5E-ll 
Nickel 3.00E-08 1.6E-IO 
Selenium 4.418-09 2.4E-ll 
Thallium 2.02849 l.lE-I1 
Toluene 7.48E-I1 4.1E-13 
Vanadium 
Zinc 

Compound 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235036 
U-238 

Conc'n in Air (pCilm3) 
. 4.11E-06 

5.24847 
2.248-07 
3.44E-06 
2.39E-06 
3.37E-06 
2.84846 
2.778-06 
2.02846 
2.69846 
1 SOE-07 
2.698-06 

- Intake 
8.6E-03 
l.lE-03 
4.78-04 
7.2E-03 
5.0E-03 
7.1E-03 
6.0E-03 

4.2E-03 
5.6E-03 
3.2E-04 
5.68-03 

.5.8E-03 

WJiJ 
2.98-08 
3.9E-08 
3.88-08 
3 .OE-09 
6.9E- IO 
6.2E-I 1 
7.8E-08 
2.9E-08 
2.8E-08 
2.6848 
2.5848 
5.2E-08 

Risk - 
2.5E-10 
4.3E-11 
1.8E-I 1 
2.2E-I 1 
3.5E-12 
4.4E- I 3 
4.7E- 10 
1.7E-I0 
I .2E-10 
1.5E-10 
7.98-12 
2.9E-10 

I I 
Total Pathway: 1 SE-09 

3.75E-08 2.1E-10 
5.86E08 3.2E-10 

I I 
Total Pathway: 8.0E-09 

2.5E-IO 
4.3E-1 I 
1.8E- I 1 
2.2E-I I 
3.5E-12 
4.4E- 13 
4.7E-10 
1.7E-10 
1.2E-IO 
1 .5E-IO 
7.9E-12 
2.9E-IO 

5.6849 

1.6E-IO 
2.2E-09 

AM 

\ 

Total Rad + Chem 9.5E-09 Total: 9.5E-09 



NONCARCINOGENIC HAZARD 

Compound Conc'nin Air (pCilm31 Hazard 
NP-237 4.llE-06 8.6E-03 
PU-238 5.24847 l.lE-03 
PU-239040 2.248-07 4.7E-04 
RA-226 3.44E-06 7.2E-03 
RA-228 2.398-06 5.0E-03 
SR-90 3.37846 7.1E-03 
TH-228 2.84E-06 6.0E-03 
TH-230 2.778-06 5.8843 
TH-232 2.02E-06 4.2843 
U-234 2.69E-06 5.6E-03 
U-235036 1 .SOE-07 3.2E-04 
U-238 2.69846 5.6E-03 

I 
Totel Pathway: O.OE+O 

1.90E-07 1.2E-08 1.4E-04 8.7E-0 
3.52849 2.3E-10 
9.9SE-09 6.4E-10 
1.41E-08 9.OE-IO 
5.52848 3.5E-09 

4.14848 2.6849 
2.24E-10 1.4E-I I 

6.43849 4.IE-10 
3.00E-08 I .9E-09 
4.41E-09 2.8E-10 
2.02E-09 I .3E-l0 
7.488-11 4.88-12 
3.7SE-08 2.4E-09 
5.86E-08 3.7849 

Total Pathway: 8.76435 

'Total 

1 

1 

1 

1 

1 

1 

8.7E-05 
1 

1 

1 

1 

Total Rad + Chem 8.7E-05 Total: ~ 8.7E-05 
FER\C \ABQV\FSLOFRC.XLS\I125/94; 10:23 AM 



TABLE B.3.1-13@) 
FUTURE OFF'-PROP?B"Y FARMER 

ACTIVE FLYASH PlLE B H F  AND MILK (DUST AFFECTED) 
CARCINOGEMC RISK 

.. . '.. .-"_ 

. .  
' 

NP-237 
PU-238 
PU-239040 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235036 
U-238 

l.67E-04 3.1E-01 
I.92E-07 3.5E-04 
8.24E-08 1.SE-W 
6.33E-04 1.2E+00 
4.26E-04 7.8E-01 
7.79E-04 1.4E+00 
I .  l4E-05 2. IEM 
1.22E-05 2.2E-02 
8.928-06 1.6E-02 
3.97E-04 7.3E-01 
2.20E-05 4.0E-02 
3.97E-04 7.3841 

6.8E- 1 1 
7.8E-14 
3.92-14 
l.4E-10 
7.8E-I1 
5.2E-11 
l.lE-12 
2.98-13 
2.OE-13 
1.2E-11 
6.38-33 
2.OE-I1 

I 

2.2E-10 
2.2E-10 
2.3E-10 
I .2E- IO 
1 .OE- IO 
3.6E-I1 
5.5E-ll 
I.3E-I1 
l.2E-II 
1.6E-11 
1.6E-ll 
2.8E-ll 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235036 
U-238 

Be ry I I i u m 2.33E-09 9.6E-12 4.3E+00 4.1E-ll 
Chromium 1. lOE-05 4.5E-08 
Cobalt 2.06E-05 8.4E-08 
Copper 6.26E-05 2.6E-07 

Lead 7.65E-06 3.1E-08 
Molybdenu 0.00E+00 O.OE+OO 
Nickel 2.28E-05 9.4E-08 
Selenium 1.29E-05 5.3E-08 
Thallium 2.96E-06 1.2E-08 

Cyanide 1.24E-ll 5.1E-14 

Toluene 2.44E-10 I.OE-12 
Vanadium 5.53EM 2.36-09 
Zinc 6.60E-04 2.78-06 
U-Total 0.00E+00 O.OE+OO 

l.52E-05 1.lE-01 
3.84E-08 2.8E-04 
1.65E-08 1.2E-04 
l.14E-03 8.4E+00 
7.66E-04 5.6E+00 
3.89E-03 2.9E+01 
9.46E-06 7.OEM 
1.U2E-05 7.5EM 
7.43E-06 5.5EM 
l.19E-03 8.7E+00 
6.61845 4.9E-01 
1.19E-03 8.7E+00 

2.2E-10 
2.2E- IO 
2.3E-10 
1.2E-IO 
1.OE-IO 
3.6E-11 
5.S-11 
l.3E-I I 
I .2E- I 1 
1.6E-I1 
1.6E-ll 
2.8E-ll 

2.5E-I I 
6.2E-14 
2.8E- I4 
1 .OE-09 
5.6E-IO 
1 .OE-09 
3.88-12 
9.78-13 
6.6E- I3 
l.4E-IO 
7.X-12 
2.4E- IO 

I I 1  I 
Total Pathway: 3.7E-10 Total Pathway: 3.0E-09 

I Y . .. 

Comwund Conc'n in Reef (rngkp,) I- ComDound Conc'ninMilk lmglL) & SFJoJ 
Arsenic 
Barium 2.1 lE-05 2.2E-08 4.93E-05 2.0E-07 

9.90E-05 I.0E-07 1.8E+00 1 . E  I 1;:: 2.97E-06 1.2E-08 1.8E+00 2.1E-08 

Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 

2.59E-06 2.78-09 4.3E+00 l.lE-08 
4.02E-05 4. lE-08 
2.06E-04 2.1E-07 
4.17E-04 4.3E-07 

9.18E-06 9.48-09 
0.00E+00 O.OE+00 

1.37E-04 1.4E-07 
4.85E-05 5.OE-08 
5.92E-05 6.1E-08 

6.91E-05 7.IE-08 
6.60E-03 6.8E-06 

3.938-3 I .4.0E-14 ' 

7.7 IE- IO 7.9E- I3 

U-Total 0.00E+00 O.OE+W I 
Total Pathway: 1.9E-07 

Total Rad + Chem 1.9EM 

FER\CRUZRI\ABQ\ABFOFFFD.XLS\lRSIY4; 10:26 AM 

Total 

9.2E-I I 
1.4E- I3 
6.3E-14 
l.lE-09 
6.4E-10 
l.lE-09 
S.0E-12 
1.3E- 12 
8.5E- 13 
1.SE-IO 
8.2E-I2 
2.7E-10 

2. OEM 

l.lE-08 

Total Rad + Chem 2.4E-08 



TABLE B.3. I-I3(a) (continued) 

ACTIVE FLYASli PILE: BEEF AND MILK (DUST AFFECTED) 

-~ 
IngestionlMilk 

Compound Conc'n in Milk hCi/L)  e RfDo Risk 
NP-237 
PU-238 
PU-239I240 
RA-226 
RA-228 
SR-90 
'IH-228 
TH-230 
TH-232 
U-234 
U-235I236 
U-238 

NO?! 

l.7E-04 
1.9E-07 
8.2E-08 
6.3E-04 
4.3E-04 
7.8E-04 
I.IE-05 
l.2E-05 
8.9E-06 
4.0E-04 
2.2E-05 
4.0E-04 

;QRCINOGEMC HAZQRD 
lRaEprd I 

1 SE-05 
3.8E-08 
1.6E-08 
1.IE-03 
7.7EM 
3.9E-03 
9.5E-06 
I .OE-05 
7.4E-06 
1.2E-03 
6.6E-05 
I .2E-03 

I ~~ ~~ 

Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

FEK\CR \ABQ\ABFOFFFD. X U \  I R5/94; 1026 AM 

9.9E-05 I.OE-07 3.0E-04 3.4E-04 
2.lE-05 2.2E-08 7.0E-02 3.lE-07 
2.6E-06 2.7E-09 5.OE-03 5.3E-07 
4.0E-05 4.IE-08 5.0E-03 8.3E-06 
2.1E-04 2.1E-07 
4.2E-04 4.38-07 4.0E-02 l.lE-05 

9.2E-06 9.4E-09 
O.OE+OO O.OE+OO 5.0E-03 O.OE+OO 

1.4E-04 l.4E-07 2.OE-02 7.0E-06 
4.9E-05 5.0E-08 5.0E-03 I.OE-05 
5.9E-05 6.1E-08 7.0E-05 8.7E-04 

3.9E-ll 4.OE-14 2.0E-02 2.OE-12 

7.7E-10 7.98-13 2.0E-01 4.OE-12 
6.98-05 7.1E-08 7.0E-03 I . O m 5  
6.6E-03 6.8E-06 3.0E-01 2.3E-05 

O.OE+OO O.OE+OO 3.0E-03 O.OE+OO 
Total Pathway: I .3E43 

Total Rad + Chem 1.3E-03 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 

Cyanide 
Lead 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 
U-Total 

Copper 

2.97E-06 1.2E-08 3.0E-04 4.IE-05 
4.93E-05 2.OE-07 7.OE-02 2.9E-06 

l.IOE-05 4.5E-08 5.OE-03 9.0E-06 
2.06E-05 8.4E-08 
6.26845 2.6EUl , 4.OE-02 6.4E-06 
1.24E-11 5.1E-14 ' 2.0E-02 2.6E-12 
7.658-06 3. LE48 

O.OOE+OO O.OE+OO S.OE-03 O.OE+OC 
2.28E-05 9.4E48 2.0E-02 4.7E-06 
1.29E-05 5.3E-08 5.0E-03 I .  lE-05 
2.966-06 1.2E-08 7.OE-05 1.7E-04 

2.33E-09 9.6E-12 5.0E-03 l.9E-09 

2.44E-10 I.OE-12 2.OE-01 5.OE-12 
5.53E-07 2.3E-09 7.0E-03 3.2E-07 
6.60E-W 2.7E-06 3.0E-01 9.0E-06 

O.OOE+OO O.OE+OO 3.0E-03 O.OE+OO 
Total Pathway: 2.6E-04 

3.8E-04 
3.2E-06 
5.3E-07 
1.7E-05 

1.7E-05 
4.6E- 12 

1.2E-05 
2.1E-05 
I .OE-03 
9.OE-12 
I .OE-05 
3.2E-05 

0.OEtOO 

Total Rad t Chem 2.6EM 

e 



TABLE B.3.1-13(a) (c~nt in~ed)  

Ingestion/Beef 
Comrmund Conc'n inBeefMWk& w Risk 

NP-237 2.49EM 4.6E-01 2.2E-IO 1.OE-IC 
PU-238 O.OOE+OO O.OE+OO 2.2E-10 O.OE+OC 
PU-239R40 O.OOE+OO O.OE+OO 2.3E-10 O.OE+OC 
RA-226 O.OOE+OO O.OE+OO 1.2E-IO O.OE+OC 
RA-228 O.OOE+OO O.OE+OO 1.OE-10 O.OE+OC 
SR-90 ' 2.938-03 5.4E+OO 3.6E-ll 1.9E-la 
TH -22 8 O.OOE+OO O.OE+OO 5.5E-ll O.OE+OC 
TH-230 O.OOE+OO O.OE+OO 1.3E-ll O.OE+OC 
TH-232 0.00E+OO O.OE+OO 1.2E-ll O.OE+OC 
u-234 9.24E-02 1.7E+OZ 1.6E-11 2.7E-09 
U-23SR36 4.93E-03' 9.1E+OO 1.6E-11 1.4E-IC 
U-238 1.OZE-01 1.9E+02 2.8E-11 5.2E-09 

* -1 

. --. 
: 4 

.? i 
,...., .... 

.... 

.. . 
; m  

b 
n e: 
w 

ACTIVE FLYASH PILE: BEEF AND MILK (GROUNDWATER AFFECTED) 
CARCINOGENIC RISK 

IngestionlMilk 
Compound Coac'niaMilk(pCiIL) Intake w Risk 

NP-237 2.26E-05 1.7E-01 2.2E-10 3.7E-ll 
PU-238 O.OOE+OO O.OE+OO 2.2E-10 O.OE+OO 
PU-239R40 0.00E+OO O.OE+OO 2.3E-10 O.OE+OO 
RA-226 O.OOE+OO O.OE+OO 1.2E-10 O.OE+OO 
RA-228 O.OOE+W O.OE+OO 1.OE-10 O.OE+OO 
SR-90 1.46E-02 1.1E+02 3.6E-11 3.9E-09 
TH -22 8 O.OOE+OO O.OE+OO 5.5E-11 O.OE+OO 
TH-230 O.OOE+OO O.OE+OO 1.3E-ll O.OE+OO 
TH-232 O.OOE+OO O.OE+OO 1.2E-11 O.OE+OO 
u-234 2.778-01 2.OE+03 1.6E-11 3.3E-08 
U-235R36 1.48E-02 l.IE+OZ 1.6E-ll 1.7E-03 
U-238 3.06E-01 2.28+03 2.8E-11 6.38-08 

I I 1  I 
Total Pathway: 8.4E-09 Total Pathway: l.OE-07 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+W O.OE+OO 

0.00E+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
0.00E+OO O.OE+OO 
O.OOE+OO O.OE+OO 
OOOE+00 O.OE+OO 
O.OOE+OO O.OE+OO 

3.138-07 3.2E-IO 

9 u1 
4- 
i-i 

U-Total 3.63E-04 3.7E-07 
Total Pathway: 1.3E-I I 

Total Rad + Chem 8.4E-09 

FER\CRU'ZRI\ABQ\ABFOFFFN'.XLS\l~S194; 1027 A M  

IngestionlMilk 
Compound Conc'ninMilk(mn/L) w 

Arsenic 2.07E-10 8.SE-13 1.8E+OO 15E-12 
Barium 6.31E-02 2 6E-04 
Beryllium 6.11E-14 2.5E-16 4 3E+OO 1 1E-15 
Chromium O.OOE+OO O.OE+OO 
Cobalt O.OOE+OO OOE+OO 
Copper O.OOE+OO O.OE+OO 
Cyanide OOOE+OO OOE+00 
Lead 2.61E-07 l.lE-09 
Molybdenum O.OOE+OO OOE+OO 
Nickel O.OOE+OO OOE+OO 
Selenium O.OOE+OO OOE+OO 
Thallium O.OOE+OO OOE+OO 
Toluene O.OOE+OO OOE+OO 
Vanadium OOOE+OO OOE+OO 
Zinc OOOE+OO OOE+OO 
U-Total 109E-03 45E-06 

Total Pathway: 1.5E-12 

Total 
Dust & Groundwater 

- Total AfTected 

1.4E-10 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

4.1E-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 

3.5E-08 
1.8E-09 
6.8E-08 

1.4E-11 

3 .OE- 13 

2.3E-IO 
1.4E-13 
6.38-14 
l.lE-09 
6.4E-10 
5.2E-09 
5 .OE- 12 
1.3E-12 
8.5E-13 
3.58-08 
I .  8E-09 
6.8E-08 

2.OE-07 

I.lE-08 

Total Rad + Chem I.OE-07 3.2E-07 

, .  . -  



TABLE 8.3. I-l3(a) ( ~ O n t h U e d )  

ACTIVE FLYASH PILE: BEEF AND MILK (GROUNDWATER AFFECTED) 

.a 

0 - ,?.. .' 
.:' 1 
e> - 

7 
H H 

Radii7 
Inges t ionWf  

Compound Conc'ninBeef(pCi/Lml intake Rfi)lo) && 
NP-237 2.5E-04 
PU-238 O.OE+OO 
PU-239i240 O.OE+OO 
RA-226 O.OE+OO 
RA-228 O.OE+OO ' 

SR-90 2.9EM 
TH -22 8 O.OE+OO 
TH-230 O.OE+OO 
TH-232 O.OE+OO 
U-234 9.2E-02 
0-2351236 4.9E-03 
U-238 I.OE-01 

ARClNOGENIC HAz.QRD 
o € k a r d  

IngestionlMilk I - Total 
Compound Conc'n inMilk (pCCilL) Intake RfDo &sJ 

Np-237 
PU-238 

U-239236 
U-238 

2.3E-05 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

l.5E-02 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.8E-01 
I.5E-02 
3.1E-01 

Total Pathway: O.OE+OO 

6.8E-1 I 7.OE-14 S.OE-03 1.4E-I 1 6.11E-14 2.5E-16 5.0E-03 5.OE-14 
O.OOE+OO O.OE+OO 5.0EM O.OE+OC 

O.OE+OO O.OE+OO O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 4 OE-02 O.OE+OC 

O.OE+OO O.OE+OO 2.OE-02 O.OE+OO O.OOE+OO O.OE+OO 2.OEM O.OE+OC 

O.OE+OO O.OE+OO 5 OE-03 O.OE+OO O.OOE+OO O.OE+OO 5.OE-03 O.OE+OC 
O.OE+OO 00E+00 2.0EM O.OE+OO O.OOE+OO O.OE+OO 2.0EM O.OE+OC 
O.OE+OO O.OE+OO S.OE-03 O.OE+OO O.OOE+OO O.OE+OO 5.OE-03 OOE+OC 
O.OE+OO O.OE+OO 7.OE-05 O.OE+OO O.OOE+OO O.OE+OO 7.OE-05 O.OE+OC 

a O.OOE+OO O.OE+OO 2.OE-01 OOE+OC 
0 8  * O.OOE+OO O.OE+OO l.OE-03 O.OE+OC 
dU O.OOE+OO OOE+OO 3.OE-01 O.OE+CK 

3.lE-W 3.2E-IO 2.61847 l.lE-09 

lu U-Total 3.6E-04 3.7E47 3.OE-03 1.2E-041 )U-Total 1.09E-03 4.5E-06 3.0E-03 1.5E-03 
Total Pathway: 5.26-04 Total Pathway: 5.2E-03 

2.7E-08 
4. IE-03 
1.4E-II 

O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE+OO 
0.OEtOO 
O.OE+OO 
O.OE t 'OO 
O.OE+OO 
O.OE+OO 

I .6E-03 

3.8E-04 
4. I E M  
5.3EM 
1.7E-05 

I .7E-05 
4.6E- 12 

I .2E-O5 
2.1E-05 
I .OE-03 
9.OE- 12 
I.0E-05 . 
3.2E-05 
I .6E-03 

Total Rad + Chem 5.2E-04 Total Rad + Chem 5.2E-03 7.3E-03 

FER\CRUZRI\ABQ\ABFOFFF~.XLS\IR5IW, 10:27 AM * a  



I 

cil 
iu 

1.67E-04 l.OE-02 
1.92E-07 l.2E-05 
8.24848 S.OE-06 
6.338-04 3.9E-02 
4.26E-04 2.6E-02 
7.79E-04 4.7E-02 
I .  14E-05 6.9E-04 
1.22E-05 7.4E-04 
8.92E-06 5.4E-04 
3.97E-04 2.4E-02 
2.20E-05 l.3E-03 
3.97E-04 2.4E-02 

'2.2E-10 
2.2E-IO 
2.3E-IO 
I .2E- 10 
1 .OE-IO 
3.6E-II 
5.92-l I 
1.3E-ll 
1.2E-I1 
1.6E-ll 
1.6E- 1 1 
2.8E-ll 

2.2812 NP-237 
2.6E-15 PU-238 
I .2E- 15 PU-239/240 
4.6E-12 RA-226 
2.6-12 RA-228 
1.7E-12 SR-90 
3.88-14 -228 
9.7E-15 -230 
6.5E-15 -232 
3.98-13 U-234 
2. IE-14 U-239236 
6.8E-I3 I U-238 

TABLE B.3.1-13(b) 
FUTURE OFF-PROPPRTY CIlILD 

ACTiVE FLYASH PILE BEEF AND MILK (DUST AFFECTED) 
CARCINOGENIC RlSK 

1.52E-05 2.2E-02 
3.84E-08 S.SE-05 
1.65E-08 2.4E-05 
I .  l4E-03 I .6E+00 
7.66E-04 l . l E + 0 0  
3.89E-03 5.6E+00 
9.46846 1.4E-02 
1.02E-05 1.SE-02 
7.43E-06 I.IE-02 
1.19E-03 l.7E+OO 
6.61E-05 9.4E-02 
1.19E-03 1.7E+00 

2.2E- 10 
2.2E- 10 
2.3E-10 
1.2E-IO 
I .OE-IO 
3.6E-ll 
5.SE-I1 
1.3E-ll 
1.2E-ll 
1.6E-ll 
1.6E-ll 
2.8E-ll 

4.8E-12 
1.2E-14 
5.4E-15 
2.OE-10 
l.lE-IO 
2.OE-IO 
7.4E- 13 
1.9E-13 
1.3E-13 
2.7E-I 1 
1.5E-I2 
4.8E-I1 

~~ 

Total Pathway: 1.2E-ll Total Pathway: 5.9E-10 

4.OZE-05 6.4E-09 
2.06E-04 3.3E-08 
4.17E-04 6.6E-08 
3.938-11 6.2E-IS 
9.18E-06 I.5E-W 

0.00E+00 O.OE+OO 
l.37E-04 2.2E-08 
4.85E-05 7.7E-09 
5.92E-05 9.48-09 

6 91E-05 l.lE-08 
660E-03 10E-06 

7.71 E-IO I .2E- I3 

Total Pathway: 2.9E-02 

Total Rad + Chem 2.9848 

~ 

IngestionlMiIk 
Compound Conc'n ioMilk ImalL) SFJoJ !l& 

Arsenic 2.97E-06 1.1E-08 1.8E+00 1.9E-08 
Barium 4.93E-05 1.8EM 

Chromium l.10E-05 4.1E-08 
Cobalt 2.06E-05 7.7E-08 
Copper 6.26E-05 2.3EM 

Lead 7.658-06 2.9E-08 
Molybdenum 0.00E+00 O.OE+OO 
Nickel 2.28E-05 8.5E-08 
Selenium 1.29E-05 4.8848 
Thallium 2.96E-06 1.1E-08 

Vanadium 5.53E-07 2.1E-09 
Zinc 6.60E- 2.SE-06 
U-Total 0.00E+00 O.OE+OO 

Beryllium 2.33E-09 8.7E-12 4.3E+00 3.7E-I I 

Cyanide 1.24E-ll 4.68-14 

Toluene 2.44E-10 9. IE-13 

Total Pathway: 1.9E-08 

- Total 

7 .OE- 12 
1.5E-14 
6.6E-IS 
2.OE-IO 
l.lE-IO 
2.OE-10 
7.8E- I3 
2.OE-13 
1.3E-13 
2.8E-ll 
1.5E-12 
4.8E-I I 

4.1E- I 

1.8E-09 

Total Rad t Chem 2 . 0 E - 0 8 7 1  

FER\CRUZRI\ABQ\ABFOFCFD. XLSURSIW; 10:30 AM 



TABLE B.3.1-13(b) (continued) 

u 

tb 

ACTIVE FLYASH PILE: BEIW AND MILK (DUST AFFECTED) 
NONCARCINOGENIC HAZARD 

TH-232 
u-234 
U-235/236 
U-238 

PU-238 1.9E-07 
PU-239/240 8.2E-08 
RA-226 6.35-04 
RA-228 4.38-04 
SR-90 7.88-04 
TH-228 I.IE-05 
TH-230 l.2E-05 

8.9E-06 
4.0E-04 
2.28-05 
4.OE-04 

PU-238 3.848-08 5.SE-05 
PU-239/240 1.65E-08 2.4E-05 
RA-226 1.14E-03 l.6E+OO 
RA-228 7.66E-04 I.lE+OO 
SR-90 3.89E-03 5.6E+OO 
TIi-228 9.46E-06 1.4E-02 
TH-230 I.OLE-05 I.SE-02 
TH-232 7.43E-06 l.lE-02 
u-234 l.19E-03 1.7E+OO ' 
U-239236 6.61E-05 9.4E-02 ' 

U-238 1.19E-03 1.7E+OO I 
I& 
U 
-U I I I  ' L  Total Pathway: O.OE+OO Total Pathway: O.OE+OO 
o\ 

2.6E-06 4.8E-09 5.OE-03 9.6EM 
4.0E-05 7.5E-08 5.0E-03 1.5E-05 
Z.lE-04 3.8E-07 
4.28-04 7.78-07 4.0E-02 1.9E-05 
3.9E-ll 7.38-14 2.OE-02 3.6E-12 
9.28-06 1.7E-08 

O.OE+OO O.OE+OO 5.OE-03 O.OE+OO 
1.4E-04 2.5E-07 2.0E-02 l.3E-05 
4.9E-05 9.OE-08 5.0E-03 1.8E-05 
5.9E-05 l.lE-07 7.0E-05 1.6E-03 

6.9E-05 1.3E-07 7.0E-03 I.SE-05 
6.6843 1.2E-05 3.OE-01 4. IE-05 

Total Pathway: 2.3E-03 

€3 
e j l  
tQ 
b b  

7.7E-10 1.4E-12 2.OE-01 7.1E-12 

1 

Ingestionhlilk 

Arsenic 2.97E-06 l.3E-07 3.0E-04 4 3E-04 
Barium 4.93E-05 2.1E-06 7.OE-02 3.IE-05 

Chromium I.IOE-05 4.8E-07 5.0E-03 9.5E-05 
Cobalt 2.06E-05 8.9E-07 ' 
Copper 6.26E-05 2.78-06 4.0E-02 6.8E-05 

Lead 7.6SE-06 3.3E-07 
Molybdenum 0 00E+OO O.OE+OO ' S.OE-03 0 OE+OC 
Nickel 2.28845 9.9E-07 2.0E-02 5.OE-05 
Selenium 1.29E-05 5.6E-07 5.OE-03 I.lE-04 
Tballium 2.96E-06 1.3E-07 70E-05 1.8E-03 

Vanadium 553E-07 2.4E-08 70E-03 3.48-06 
Zinc 6.60EM 2.9E-05 3.OE-01 96E-05 
U-Total 0.00E+00 O.OE+OO ' 3 OE-03 0 OE+OC 

Total Pathway: 2.7E-03 

Commund Conc'ninMilk lmalL) intake 

Beryllium 2.33E-09 1.OE-IO 5.0E-03 2.0E-08 

Cyanide. 1.24E-ll 5.4E-13 Z.OE-02 2.7E-I1 

Toluene 2.44E-10 I.IE-II 2.OE-01 5.3E-ll 

1 .OE-03 
3. IE-05 
9. 8E-07 
1. IEM 

8.7E-05 
3. IE- 1 1 

O.OE+OO 
6.2E-05 
1.3E-04 
3.4E-03 
6.OE-1 I 
2.2E-05 
I . 4EM 

O.OE+OO 

I 
Total Rad + Chem 2.3E-03 Total Rad + Chem 2.7E-03 

FER\CR I\ABQ\ABFOFCFD.XLS\IRS/Y4; l0:hl AM - 6  



TABLE B.3.1-13(b) (continued) 

ACTIVE FLYASH PILE: BEEF AND MILK (GROUNDWATER AFFECTED) 
CARCINOGENIC RISK 

Ingestion/Beef I I  IngestionlMilk 
Compound Conc'n inBeeffKiikg) m 1 I Compound Conc'ninMilk foCilL) intake Risk 

NP-237 
PU-238 

U-235/236 
U-238 

2.49E44 1.5E-02 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

2.93E-03 1.8E-01 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

9.248-02 5.6E+OO 
4.93E-03 3.0E-01 
1.02E-01 6.2E+OO 

2.2E-10 3.3E-12 NP-237 
2.2E-10 O.OE+OO PU-238 
2.3E-10 O.OE+OO PU-239040 
1.2E-IO O.OE+OO RA-226 
1.OE-10 O.OE+OO RA-228 
3.6E-11 6.4E-12 SR-90 
5.5E-11 O.OE+OO TH-228 
1.3E-11 O.OE+OO TH-230 
1.2E-11 O.OE+OO TH-232 
1.6E-I1 9.OE-11 U-234 
1.6E-1 I 4.78-12 U-235/236 
2.8E-11 1.7E-IO U-238 

2.26845 3.2E-02 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

l.46E-02 2.1E+01 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

2.77E-01 4.0E+02 
1.48E-02 2.1E+01 
3.06E-01 4.4E+02 

2.2E-10 7.IE-12 
2.2E-10 O.OE+OO 
2.3E-10 O.OE+OO 
1.2E-IO O.OE+OO 
1.OE-10 O.OE+OO 
3.6E-11 7.5E-10 
5.5E-1 I O.OE+OO 
1.3E-ll O.OE+OO 
1.2E-I1 O.OE+OO 
1.6E-I1 6.3E-09 
1 .S- I1  3.3E-10 
2.8E-I1 1.2E-08 

I I I  I 
Total Pathway: 2.8E-10 Total Pathway: 2.0E-08 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

3.13E-07 5.OE-11 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+W O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO OOE+OO 
O.OOE+OO O.OE+OO 

Total Pathway: 2.OE-11 

2 8E-IO Total Rad + Chem 

6.11E-14 2.38-36 4.3E+OO 9.88-16 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
2.61847 9.7E-10 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO OOE+OO 
O.OOE+OO 0 OE+OO 
O.OOE+W O O E t O O  
OOOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

Total Pathway: 1.4E-1; 

Total 
Dust & Groundwater 

Total - 
I.OE-11 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+F 

6.4E-09 

7.6E-10 

3.3E- IO 
1.2E-08 

1.7E-ll 
I.%-14 
6.6E-15 
2.OE-10 
l.lE-10 
9.6E-10 
7.8E-13 
2.OE- 13 
1.3E-13 
6.5E-09 
3.3E- 10 
I .2E-08 

3.38-12 4.7E-08 

4.7E-14 1.8E-09 

Q. 
Total Rad + Chem 2.0E-08 6.9E-081 & ' 

FER\CRUZRI\ABQ\ABFOFCFW.XLS\IR5/!34; I0:ZY AM 



TABLE B.3.1-13(b) ( c ~ n h ~ e d )  

ACTIVE FLYME PILE: BEEF AND MILK (GROUNDWATER AFFECTED) 

Radietic 
IngestiodBeef 

Compound Conc'n inBeef(pCi/kp;l !g& RfDo Hazard 
NP-237 2.SE-04 
PU-238 O.OE+OO 
PU-239040 O.OE+OO 
RA-226 O.OE+OO 
RA-228 O.OE+OO 
SR-90 2.9E-03 
TH-228 O.OE+OO 
TH-230 O.OE+OO 
TH-232 O.OE+OO 
u-234 9.2E-02 
U-235036 4.9E-03 
U-238 I.OE-01 

RCINOGENIC HAZARD 
Hazard 

IogestionlMilk 
Compound 

NP-237 
PU-238 
PU-239t240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U -23x236 
U-238 

Conc'n in Milk (pCilL) intake RfDo 
2.26E-05 3.2E-02 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

1.46E-02 2.IE+01 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

2.77E-01 4.OE+02 
3.48802 2.1E+01 
3.06E-01 4.4E+02 

I 
Total Pathway: O.OE+O( 

2.7E-02 S.0E-05 7.0E-02 7.2E44 6.31E-02 2.7E-03 7.0E-02 3.9E-02 
6.8E-11 1.3E-13 5.0E-03 2.SE-11 6.11E-I4 2.7E-15 5.OE-03 5.3E-13 

O.OE+OO O.OE+OO 5.OE-03 O.OE+OO O.OOE+OO O.OE+OO s .o~-03  o.oE+a 

O.OE+OO O.OE+OO 4.OE-02 O.OE+OO O.OOE+OO O.OE+OO 4 . 0 ~ 0 2  o.oE+a 
O.OE+OO O.OE+OO O.OOE+OO O.OE+OO 

O.OE+OO O.OE+OO 2.OE-02 O.OE+OO O.OOE+OO O.OE+OO 2.OE-02 O.OE+O( 

O.OE+OO O.OE+OO S.OE-03 O.OE+OO O.OOE+W O.OE+OO S.0E-03 O.OE+O( 
3.1E-W S.8E-10 2.61E-07 1.1E-08 

O.OE+OO O.OE+OO 2.0E-02 O.OE+OO O.OOE+OO O.OE+OO 2 . 0 ~ 4 2  o.oE+a 
O.OE+OO O.OE+OO S.OE-03 O.OE+OO O.OOE+OO O.OE+OO S.OEM o.oE+a 
O.OE+do O.OE+OO 7.0E-0S O.OE+OO O.OOE+OO O.OE+OO 7.0~-0s o.oE+a 
O.OE+OO O.OE+OO 2.0E-01 O.OE+OO O.OOE+OO O.OE+OO 2 . 0 ~ 4 1  o.oE+a 

O.OOE+CQ O.OE+OO 7.0E-03 O.OE+O( 
O.OOE+OO O.OE+OO 3.OE-01 O.OE+O( 

. Total Pathway: 9.4E-04 I Total Pathway: S.SE-02 

v-  
-r 

. . .  
- -,. i 

Total 
Dust & Groundwater :+d 

Total - 

7.3E-08 
4.0E-02 
2.6E-I1 

O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

I .6E-02 

I .OE-03 
4.0E-02 
9.8E-07 
l . lE-04 

a a  
8.7E-0S 
3.IE-11 

8 
- b  

6.2E-05 . g o  
1.3E-04 " F  

O.OE+'OO 

3 3.4E-03 

2.2E-05 
I . 4 E M  
1 . 6 E m  

6.OE-I I 

Total Rad + Chem 9.48-04 Total Rad + Chem 5 . X - 0 2  6. IE-02 

FER\CR \ABQ\ABFOFCFW.XLS\IR5/94; 1029 AM -0  



TABLE B.3.1-14(a) 
FUTURE OFF-PROPERTY FARMER 

ACTIVE FLYASH PILE: HOME GROWN PRODUCE @Urn AFFECTED) 
CARClNOCENIC RISK . 

IngestiodHomegrown Produce 
Compound Conc'n in Plants IDCilkg) Intake 

NP-237 
PU-238 
PU-239M40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235t236 
U-238 

4.80E-02 7.2E+01 
5.918-03 8.8E+00 
2.538-03 3.8E+00 
3.91E-02 5.8E+01 
2.72E-02 4.1E+01 
5.08EM 7.6E+01 
3.20EM 4.8E+01 
3.13E-02 4.7E+01 
2.28EM 3.4E+01 
3.OSE-02 4.6E+01 
1.698-03 2.5E+00 
3.OSE-02 4.6E+01 

2.2E-10 
2.2E- IO 
2.3E-10 
1.2E-10 
1.OE-10 
3.6E-I1 
5.5E-1 I 
1.3E-1 I 
1.2E-11 
I .6E-11 
I .6E-I 1 
2.8E-I 1 

1.6E-08 
1.9E-09 
8.7E- 10 
7.0E-09 
4.1E-09 
2.78-09 
2.6E-09 
6.1E-10 
4.IE-10 
7.3E-10 
3.9E-ll 
1.3E-09 

Total Pathway: 3.8E-08 

Chemical Risk 
IngestiodHomegrown Produce 

Compound Conc'n in Plants (mglkg) Intake Risk 
Arsenic 7.69E-04 6.4E-07 1.8E+00 1.1E-06 
Barium 2.25E-03 I .9E-06 
Beryllium 3.99E-05 3.3E-08 4.3E+00 1.4E-07 
Chromium I .  12E-04 9.4E-08 
Cobalt 1.59844 I .3E-07 
Copper 6.428-04 5.4E-07 
Cyanide 7.1 IE-06 5.98-09 
Lead 4.75844 4.0E-07 
Molybdenum 7.878-05 6.68-08 
Nickel 3.458-04 2.9E-07 
Selenium 4.99865 4.2E-08 
Thallium 2.288-05 1.9E-08 
Toluene 9.128-07 7.6E-IO 
Vanadium 4.25844 3.6E-07 
Zinc 9.89844 8.3E-07 
U-Total O.OE+OO O.OE+OO 

Total Pathway: I .3E-OC 

1.6E-08 
1.9E-09 
8.7E- IO 
7.0E-09 
4.1E-09 
2.78-09 
2.68-09 
6.1E-10 
4. I E- IO 
7.3E- 10 
3.9E- 1 1 
I .3E-09 

l.lE-06 

1.4E-07 

FER\CRU2RI\ABQ\AVGOFFFD.XIS\I125/94; I0:36 AM 
Total Rad + Chem I .3E-06 
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TABLE B3.1-14(e) (continued) 

ACTIVE FLYASH PILE: HOME GROWN PRODUCE ( D u m  AFFECTED) 
NONCARCINOGENIC HAZARD 

NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235R36 
U-238 

4.8E-02 
5.9E-03 
2.5E-03 
3.9E-02 
2.7E-02 
5.IE-02 
3.2E-02 
3.1E-02 
2.3E-02 
3.1E-02 
I .7E-03 
3.1E-02 

FER\CRUZRI\ABQ\AVGOFFFD.XLS\1/25194; 10:36 A M  * a .  

Total Pathway: O.OE+OO 

Barium 2.38-03 1.9E-06 7.OE-02 2.78-05 
Beryllium 4.0E-05 3.38-08 5.0E-03 6.78-06 
Chromium I .1E-04 9.48-08 5.0E-03 I .9E-05 
lCobalt 1.6E-04 1.3E-07 

6.4E-04 5.48-07 4.0E-02 1.3E-05 
Cyanide 7.1E-06 5.98-09 2.0E-02 3.0E-07 
'Lead 4.8E-04 4.OE-07 
,Molybdenum 7.9E-05 6.68-08 5.OE-03 I .3E-05 
INickel 3.5E-04 2.9847 2.0E-02 1.4E-05 
ISeIenium ~.OE-OS 4 . 2 ~ 4 8  5 . 0 ~ 4 3  a .3~-06  
Thallium 2.38-05 1.9E-08 7.OE-05 2.7E-04 
Toluene 9.IE-07 7.6E-IO 2.OE-01 3.88-09 

Total Pathway: 2.66-03 

2.1E-03 
2.78-05 
6.7846 

I 1.9E-05 

' 1.3E-05 
3 .OE-07 

, 1.3E-05 
1.4E-05 

' 8.3E-06 
, 2.7E-04 
' 3.8E-09 

5.IE-OS 
' 2.8E-06 
O.OE+OO 

Total Rad + Chem 2.6E-031 Toml: ~ 2.6E-03l 



TABLE 8.3. 

- -  

a) (continued) 

ACTIVE FLYASH PILE: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

FJ 
cln 
e-.1 
e-.1 Y 

CARCINOGENIC RISK 

IngestiodHomegrown Produce 
Compound Conc'n in Plants Wi lkg)  w Risk 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 ' 

U-233236 
U-238 

1.28E-01 1.9E+02 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

3.61E-01 5.4E+02 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
1.27E+01 1.9E+04 
6.76E-01 1 .OE+03 

1.40E+01 2.1E+04 

2.2E-10 
2.2E- 10 
2.3E-10 . 

1.2E-IO 
1 .OE-10 
3.6E-ll 
5.5E-11 
1.3E-I I 
1.2E-11 
1.6E-11 
1.6E-I 1 
2.8E-11 

4.2E-08 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.9E-08 
O.OE+OO 
O.OE+OO 
O.OE+OO 
3 .OE-07 
1.6E-08 
5.98-07 

I I 
Total Pathway: 9.7847 

Cbemical Risk 
IngestiodHomegrown Produce 

Compound Conc'n in Plants (malka) Intake w Risk 
Arsenic 9.60848 8.OE-I I 1.8E+00 1.4E-10 
Barium 5.20E+00 4.38-03 
Beryllium I .87E-09 1.6E-I2 4.3E+00 6.78-12 
Chromium 0.00E+00 O.OE+OO 
Cobalt 0.00E+00 O.OE+OO 
Copper 0.00E+00 O.OE+OO 
Cyanide 0.00E+00 O.OE+OO 
Lead 2.90E-05 2.48-08 
Molybdenum 0.00E+00 O.OE+OO 
Nickel 0.00E+00 O.OE+OO 
Selenium 0.00E+00 O.OE+OO 
Thallium 0.00E+00 O.OE+OO 
Toluene 0.00E+00 O.OE+OO 
Vanadium 0.00E+00 O.OE+OO 
Zinc 0.00E+00 O.OE+OO 
U-Total 4.98E-02 4.28-05 

- Total 

4.2E-08 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.9E-08 
O.OE+OO 
O.OE+OO 
O.OE+OO 

3 .OE-07 
1.6E-08 
5.9E-07 

1.4E-IO 

6.7E-12 

Total 
Dust & Groundwater 

Affected 

5.88-08 
1.9E-09 

7.0E-09 
4.IE-09 
2.2E-08 
2.6E-09 

8.7E-10 

6.IE-IO 
4.IE-IO 
3 .OE-07 
1.6E-08 
5.9E-07 

1.1E-06 

1.4E-07 

Total Pathway: I .SE-10 

Total Rad + Chem 9.78-07) Toml: 9.7647 2.3 E-061 
FER\CRUZRI\ABQ\AVGOFFFW.XLS\l/25/94; 1037 AM 



TABLE B.3.1-14(a) (continued) 

ACTIVE FLYASH PILE: HOME CROWN PRODUCE (GROUNDWATER AFFECTED) 
NONCARCINOGENIC HAZARD 

1.3E-01 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

3.6E-01 
O.OE+OO 
O.OE+OO 
O.OE+OO 
1.3E+01 
6.8E-01 

1.4E+01 

IngestiodHomegrown Produce 
Compound Conc'n in Plants IoCilkd RfDo 

NP-237 
PU-238 
PU-239l240 
RA-226 ' 

RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Total Pathway: O.OE+OO 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 

9.6E-08 8:OE-11 
5.2E+OO 4.38-03 

I .9E-09 I .6E-12 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

2.98-05 2.4848 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

3.0E-04 2.7E-07 
7.0E-02 6.2E-02 

5.0E-03 O.OE+OO 

4.0E-02 O.OE+OO 
2.OE-02 O.OE+OO 

5.0E-03 O.OE+OO 
2.OE-02 O.OE+OO 
5.0E-03 O.OE+OO 
7.OE-05 O.OE+OO 
2.0E-01 O.OE+OO 
7.0E-03 O.OE+OO 
3.OE-01 O.OE+OO 

5.0E43 3.1E-10 

Total 
Dust & Groundwater 

Affected 

2.78-07 
6.2E-02 
3.1 E-IO 

O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.1E-03 
6.2E-02 
6.78-06 
1.9E-05 

I .3E-05 
3.0E-07 

I .3E-05 
I .4E-05 
8.38-06 
2.7E-04 
3 AE-09 
5.1E-05 
2.88-06 

U-Total 5.OE-02 4.2E-05 3.0E-03 1.4E-021 1.4E-02 ' 1.4E-02 
Total Pathway: 7.6E-02 

FER\CR RI\ABQ\AVGOFFRK.XLS\1125/91; 10:37 AM * &  
Total Rad + Chem 7.66-02 7.8E-02 - Total: 7.6E-02 ! a 



TABLE B.3.1-14(b) 
FUTURE OFF-PROPERTY CHILD 

ACTIVE FLYASH PILE: HOME CROWN PRODUCE ( D U S  AFFECTED) 
CARClNOGENlC RlSK 

IngestiodHomegrown Produce 
Compound Conc'n in Plants bCilkg) Inteke RisL 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

4.80EM 5.3E+00 
5.91E-03 6.6E-01 
2.53E-03 2.8841 
3.91EM 4.3E+00 
2.72E-02 3.OE+OO 
5.08EM 5.7E+00 
3.20EM 3.6E+00 
3.13E-02 3.5E+00 
2.28E-02 2.5E+00 
3.OSEM 3.4E+00 
1.69E-03 I .9E-01 
3.05EM 3.4E+00 

2.2E-10 
2.2E-IO 
2.3E-IO 
1.2E-10 
I.OE-10 
3.6E-11 
5.5E-11 
1.3E-ll 
1.2E-11 
1.6E-ll 
1.6E-I I 
2.8E-I 1 

1.2E-OS 
I .4E-lC 
6.5E-11 
5.2E-IC 
3.OE-la 
2 .OE- 1 a 
2.OE- la 
4.5E-11 
3.1E-ll 
5.4E-11 
2.98-12 
9.5E-I 1 

Total Pathway: 2.8E-09 

Chemical Risk 
IngestiodHomegrown Produce 

Compound Conc'n in Plants (rnnlkg) Risk 
Arsenic 7.698-04 2.2E-07 I .8E+00 3.9847 
Barium 2.258-03 6.5847 
Beryllium 3.998-05 1.2E-08 4.3E+00 5.OE-08 
Chromium 1.12E-04 3.3E-08 
Cobalt 1 S9E-04 4.6848 
Copper 6.428-04 I .9E-07 
Cyanide 7.11E-06 2.1E-09 
Lead 4.758-04 I .4E-07 
Molybdenum 7.878-05 2.3E-08 
Nickel 3.4SE-04 1 OE-07 
Selenium 4.99E-05 I .4E-08 
Th a 11 i u m 2.28845 6.6E-09 
Toluene 9.12E-07 2.6E-10 
Vanadium 4.25E-04 I .2E-07 
Zinc 9.89E-04 2.9E-07 
I U-Total O.OE+OO O.OE+OO I 

Total Pathway: 4.4E-07 

- Total 

1.2E-09 
I .4E-10 
6.5E-11 
5.2E-10 
3.OE-10 
2 .OE- IO 
2 .OE- IO 
4.5E-11 
3.IE-ll  
5.4E-1 I 
2.9E- I2 
9.5E-I 1 

3.9E-07 

5.OE-08 

Total Rad + Chem 4.48-07 FER\CRU?RI\ABQ\AVGOFCFD.XLS\1/25/94; 10:35 A M  



TABLE B.3.1-14(b) (continued) 

ACTIVE FLYASH PILE: HOME GROWN PRODUCE ( D u n  AFFECTED) 
NONCARCINOGENIC HAZARD 

Radiation Hazard 
IngestionlHomegrown Produce 

ComDound Conc'n in Plants (oCi/kg) R1D(o) Hezerd 
NP-237 4.8EM 
PU-238 5.9E-03 
PU-239t240 2.5E-03 
RA-226 3.9EM 
RA-228 2.7EM 
SR-90 5 . I E M  
TH-228 3.2EM 
TH-230 3.1EM 
TH-232 2.3EM 
U-234 3 . I E M  
U-239236 1.7E-03 
U-238 3.1EM 

Total Pathway: O.OE+O( 

I CbemkdHazard 1 
IngestionlHomegrown Produce 

Compound Conc'n in Plants (mdkg) R1D(o) Hezerd 
Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 
U-Total 

FER\C RI\ABQ\AVGOFCFD.XLS\I/25/94; 1035 Ah4 - 6  

7.78-04 2.6E-06 
2.3843 7.6E46 
4.0E-05 I .4E-07 
l.lE-04 3.8E-07 
1.6E-04 5.48-07 
6.4844 2.28-06 
7.1E-06 2.4E-08 
4.88-04 1.6E-06 
7.98-05 2.7E-07 S.0E-03 
3.58-04 1.2E-06 2.OEM 
5.OE-05 I .7E-07 S.0E-03 
2.3E-05 7.7E-08 7.0E-05 
9.1E-07 3.1E-09 2.OE-01 
4.28-04 1.4E-06 7.0E-03 
9.9844 3.4E-06 3.OE-01 

O.OE+OO O.OE+OO 3.OE-03 O.OE+OO 
Total Pathway: 1 .OEM 

3.OE-04 
7 .OEM 
5 .OE-03 
5.0E-03 

4.OE-02 
2.OEM 

8.7E-03 
l.IE-04 
2.78-05 
7.6845 

5.4E-05 
1.2E-06 

5.3E-OS 
5.9E-05 
3.4E-05 
I.IE-03 
I SE-08 
2.1 E44 
I.IE-05 

' 8.7E-03 
l.lE-04 
2.7E-05 
7.6E-05 

5.4E-05 
1.2E-06 

5.3E-05 
5.9E-05 ' 

3.4E-05 
I.IE-03 
1 SE-08 
2.1E-04 
I.IE-05 

O.OE+OO 

Total Rad + Chem I .OE-02 Tolal: I.0E-02 



I 

TABLE B.3.1-14m) (COUthued) 

ACTIVE FLYASH PILE: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 
CARCINOGENIC RISK 

Total Pathway: 7.2E-08 

IngestiodHomegrown Produce 
Compound Conc'n in Plants CpCilkg) intake m Risk 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
T H - ~  
~ ~ - 2 3 0  
TH-232 
u-234 
U-235036 
U-238 

1.28E-01 1.4E+01 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

3.61E-01 4.OE+01 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
1.27E+OI 1.4E+03 
6.76E-031 7.SE+01 

I .40E+OI I .6E+03 

2.2E-10 
2.2E-IO 
2.3E-IO 
1.2E-IO 
I .OE-IO 
3.6E-ll 
5.5E-I 1 
I .3E-l1 
I .2E-11 
I .6E-I I 
1.6E-11 
2.8E-ll 

3.1E-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.4E-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.38-08 
1.2E-09 
4.4848 

IngestiodHomegrown Produce 
Compound Conc'n in Plants Imalkg) Intake m 

Arsenic 9.60E-08 2.8E-ll 1.8E+00 4.9E-ll 
Barium 5.20E+00 l.SE-03 

Chromium 0.00E+00 O.OE+OO 
Cobalt 0.00E+00 O.OE+OO 
Copper 0.00E+00 O.OE+OO 
Cyanide 0.00E+00 O.OE+OO 
Lead 2.908-05 8.4E-09 
Molybdenum 0.00E+00 O.OE+M) 
Nickel O00E+00 O.OE+OO 
Selenium 0.00E+00 O.OE+OO 
Thallium 0.00E+00 O.OE+OO 
Toluene 0.00E+00 O.OE+OO 
Vanadium 0.00E+00 O.OE+OO 
Zinc 0.00E+00 O.OE+OO 
U-Total 5.OE-02 1.4E-05 

Beryllium 1.87849 5.4E-13 4.3E+00 2.38-12 

Total Pathway: 5.IE-ll 

- Total 

3.1E-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.4E-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.38-08 
1.2E-09 
4.48-08 

4.9E-11 

2.3E- 12 

Total 
Dust & Groundwater 

Affocted 

4.3E-09 
I .4E-10 
6.5E-11 
5.2E-10 
3.OE-10 
1.6E-09 
2.OE-10 
4.5E-11 
3.1E-ll 
2.3848 
1.2E-09 
4.4E-08 

3.9E-07 

5.0E-08 

. 
Total Rad + Chem 7.2E-08 5.2E-07 FER\CRUZRIV\BQ\AVGOFCFW.XU\1/25/94; 10:36 AM tu ?I. 



TABLE B.3.1-14(b) (continued) 

ACTIVE FLYASE1 PILE: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) , 
NONCARClNOGENIC HAZARD 

IngestiodHomegrown Produce 
Compound Conc'n in Plants (pCi/k& m w 

NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

1.3E-01 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

3.6E-01 
O.OE+OO 
O.OE+OO 
O.OE+OO 
1.3E+01 
6.8E-01 

1.4E+Ol 

I 
Total Pathway: O.OE+tO( 

IngestiodHomegrown Produce 
Compound Conc'n in Plants (mdkg) m RfDo 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 

9.6E-08 3.3E-10 
5.2E+OO 1.8E-02 

I .9E-09 6.3E-I2 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

2.9E-05 9.8E-08 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

3 .OE44 1 . I E-06 
7.0E-02 2.5E-01 
5.0E-03 1.3E-04 
5.0E-03 O.OE+OC 

4.OE-02 O.OE+OO 
2.0E-02 O.OE+OO 

5.0E-03 O.OE+OO 
2.0E-02 O.OE+OO 
5.0E-03 O.OE+OO 
7.0E-05 O.OE+OO 
2.OE-01 O.OE+OO 
7.OE-03 O.OE+OO 
3.0E-01 O.OE+OO 

Total 
!Dust & Groundwater 

Total ' Affected 

l.lE-06 
2.5E-01 
1.3E-09 

O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

8.7E-03 
2.5E-01 
2.7E-05 
7.68-05 

5.48-05 
1.2E-06 

5.3E-05 
5.9E-05 
3.4E-05 
I .  I E-03 
1 SE-08 
2.1 E-04 
I.IE-05 

U-Total 5 . O E M  1.7E-04 3.0E-03 5.6E-02 5.68-02, 5.6E-02 
Total Pathway: 3.1E-01 

FER\CR RI\ABQ\AVOOFCFW.XLS\ 1/25/94; 1036 Ah4 * &  
Total Rad + Chem 3.1E-01 Total: 3.IE-01 ' 3.2E-01 



TABLE B3.1-15(8) 
FUTURE, OFF'-PROPERTY FARMER 

ACTIVE FLYASH PILE: GROUNDWATER 
CARCINOGEMC RISK 

IngestiodGroundwater I I  InhalatiodGroundwater 
ComDound Conc'n bCilL) & w Risk I I 

NP-237 2 .5EM 1.2E+03 2.2E-10 ' 2.7E-07 
SR-90 5 .2EM 2.5E+03 3.6E-11 9 .2848 
U234 2.6E+00 1.3E+05 1.6E-11 2.0E-06 
0239236 1.4E-01 6.78+03 1.6E-ll l.lE-07 
U238 2.9E+00 1.4E+OS 2.8E-11 3.9E3-06 

Not applicable 

Total Pathway: 6.4E-06 Total Pathway: O.OE+OO 

chemial Risk 
InnestiodGroundwater I 

Compound Conc'n (mnlL) & 
Arsenic 1.93E-08 5.3E-10 1.8E+00 9.3E-IO 
Beryllium 3.8E-10 1.OE-ll 4.3E+00 4.5E-I1 
Lead 5.82E-06 1.6E-07 
U-Total 1.02EM 2.8844 
1,2-Dichloroethane 0.00E+00 O.OE+OO 9.1EM O.OE+OO 
Vinyl chloride 0.00E+00 O.OE+OO 1.9E+00 O.OE+OO 

1nhalatiodGroundwater 
Comvound - Intake - Risk 

Arsenic 2 .OE49 

Lead 6.0E-07 
U-Totel 1 .OE-03 
l,2-Dichloroethane O.OE+OO 9.10EM O.OE+OO 
Vinyl chloride O.OE+OO 3.00E-01 O.OE+OO 

Beryllium 3.9E-11 

I 

I 

I I  I 
Total Pathway: 9.7E-10 Total Pathway: O.OE+OO 

Total Rad + Chem 6.4E-06 Total Rad + Chem O.OE+OO 

FER\CRU2RI\ABQ\AFGWOFRF.XLS\1/25/94; 10:39 AM 
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FER\CRU2RI\ABQ\AFGWOFRF.XLS\112S/94: 10:39 AM 

a. 

TABLE B3.1-15(a) (continued) 

CARCINOGEMC RISK 

7.68-14 4.3E+02 3.3E-ll 

I ,2-Dichloroethane ‘O.OE+OO 
Vinyl chloride O.OE+OO 1.9E+OO O.OE+OO 

- Total 

2.7E-07 
I 

~ ~ - 0 8  
2.0E-06 
l.lE-07 
3.9E-06 

9.3E-IO 
7.7E-I1 

O.OE+OO , 
O.OE+OO , 

Total Pathway: 4.OE-11 

Total Rad + Chem 4.OE-11-1 , 



... , 

I .  . .. ' 

I I I  

TABLE BJ.l-lS(a) (continued) 

I 

.- .. 
I.. . .  
Y j  
n. - 

NON-CARCINOGEMC HAZARD 

Compound Conc'n IPCIIL) fi RfDo Hazard I 
NP-237 2.5E-02 1.2E+03 
RA-226 5.2E-02 2.58+03 
U234 2.6E+OO I .3E+O5 
U235/236 1.4E-01 6.78+03 
U238 2.9E+00 1.4E+05 

Inhalation/G&undwater 

Not applicable 

Chemical Em 
IngestiodGroundwater 

Compound Conc'nlmdL) fi RfDo 
Arsenic 1.9E-08 5.3E-10 3.0E-04 1.8E-0 
Beryllium 3.8E-10 1.OE-ll 5.OE-03 2.1E-0 
Lead 5.8846 1.6E-07 
U -Tota I I.0E-02 2.8E-04 3.0E-03 9.3E-0 
1,2-DichIoroelhane O.OE+OO O.OE+OO 
Vinyl chloride O.OE+OO O.OE+OO 

Total Pathway: 9.3E-0 

Total Rad + Chem 9.3E-02 

lnhelationlGmundweter 
Compound - Intake RfDo Hazard 

Arsenic 2 .OE-09 

Lead 6.0E-07 
U-Total 1 .OE-03 
1,2-Dichloroethsne O.OE+OO 
Vinyl chloride O:OE+OO 

Beryllium 3.9E-ll 

Total Pathway: O.OE+OO 

Total Rad + Chem O.OE+OO 

FER\CRU2 RIMBQMFGW0FRF.X LS\ I /25/94; 10:39 A M  

' _  b 



I .- 

TABLE ~ 3 . i - i ~ i a )  (continued) 

NON-CARCINOGENIC ItQzARD 

I D e m l  Contact/Oroundwater 

Not applicable 

Total Pathway: O.OE+OO 

3.98-12 2.9E44 1.4E-08 
7 6E-I4 5.OE-05 1.5E-09 

2.OE-06 1.5E-04 I .4E-02 
1,2-Dichloroethane O.OE+OO 
Vinyl chloride O.OE+OO 

- Total 

' Total Pathway: 1.4EM 

Totnl Rad + Chem I .4E-021-i 

I BE-06 
3.6E-09 

I.IE-01 

FERICRU \ABQ\AFGWOFRF.XLS\II25194; 10:39 AM ' 6  



TABLE B3.1-15(b) 
FUTURE, OFF-PROPERTY CHILD 

ACTIVE FLYASEl PILE: GROUNDWATER 
CARCINOGEMC RISK 

IngestiodGroundwater I I  InhalatiodGroundwater 
Compound Conc'nbCilL) Intake I I 

NP-237 
SR-90 
U234 
U235R36 
U238 

2 .5EM 5.3E+OI 2.2E-10 1.2E-08 
5 .2EM I . IE+M 3.6E-11 3.9E-09 

2.6E+OO 5.48+03 1.6E-11 8.7E-08 

2.9E+OO 6.OE+03 2i8E-11 1.7E-07 
1.4E-01 2.9E+02 1.6E-11 4.6849 

Not applicable 

I l i  
Total Pathway: 2.7E-07 Total Pathway: O.OE+OO 

Arsenic 
Beryllium 
Lead 5.82E-06 3.2E-08 
U-Total I .ME42 
1,2-Dichloroethane 
Vinyl chloride 

Total Pathway: 1.9E-10 Total Pathway: O.OE+OO 

Total Rad + Chem 2.78-07 Total Rad + Chem O.OE+OO 

FER\CRU2RI\ABQ\AFGWOFRC.XLS\1/25/94; 10:39 AM 



TABLE B.3.1-15Q) (continued) 

Arsenic 5.4E-I3 1.8E+OO 9.98-13 
Beryllium l.lE-14 4.3E+02 4.SE-12 
Lead 6.58-13 
U-Total 2.8E-07 
1,2-Dichloroelhane O.OE+OO 
Vinyl chloride O.OE+OO 1.9E+OO O.OE+OO 

I 

CARCINOGEMC RISK 

I .9E-10 
1.3E-I I 

O.OE+OO 
O.OE+OO 

Not applicable 

Total Pathway: O.OE+Oc 

CbemifalRisk 
Dermal Contact/Oroundwater 

Intake SF(derm1 Risk Compound - 

1.2E-08 
3.9E-09 
8.78-08 
4.68-09 
1.7E-07 

Total Rad + Chem 5.SE-12-1 

FER\CRU \ABQ\AFGWOFRC.XLS\II25/94; 10:39 AM * e  



NON-CARCINOGEMC hXZ4RD 

NP-237 2 .5EM 5.3E+01 
RA-226 5.2E-02 l . lE+K!  
U234 2.6E+OO 5.48+03 
11239236 1.4E-01 2.9E+K! 
U238 2.9E+OO 6.OEt03 

TABLE B3.1-15(b) (conbued) 

Not applicable 

Total Pathway: O.OE+OO 

I Chemical fiazar 
IngestiodGroundwater 

Compound Conc'n IrnnlL) RfDo Hazard 
Arsenic 1.9E-08 1.2E-09 3.0E-04 4.1E-06 
Beryllium 3.8E-IO 2.4E-11 5.0E-03 4.9E-09 
Lead 5 .8846 3.78-07 
U-Total l.OE-02 6 .5844 3.0E-03 2.2E-01 
1,2-Dichloroethan O.OE+OO O.OE+OO 
Vinyl chloride O.OE+OO O.OE+OO 

I 
Total Pathway: 2.2E-01 

Total Rad + Chem 2.2E-01 

Total Pathway: O.OE+OO 

InhalatiodGmundwater 
Compound - Intake RfDo 

Arsenic 9 .3869 
Beryllium 1 .BE-IO 
Lead 2.8E-06 
U-Total 4.9843 
I ,2-Dichloroethan O.OE+OO 
Vinyl chloride O.OE+OO 

Total Pathway: O.OE+OO 

Total Rad + Chem O.OE+OO 

.. --  , 
'n3 *- . . .  I '. . .I 

FER\CRU2RI\ABQ\AFGWOFRC.XLS\l/25/94; 10:39 AM 



TABLE B.3.1-15(b) (conthed) 

NON-CARCINOGENIC HAZQRD 

Total 

Not applicable 

6.38-12 2.9E-04 2 .2848 4.1E46 
1.2E-13 5.OE-05 2.5E-09 
7.5E-12 

U-ToCel 3.3E-06 3.OE-05 I.IE-01 
1,2-Dichloroethane O.OE+OO 
Vinyl chloride O.OE+OO 

Total Pathway: I .  1 E-01 

7 . 3 8 4 9  

3.3E-01 

I 

I 

Total Rad + Chem I .  I E-01 -1 

FER\C 2RI\ABQ\AFGWOFRC.XLS\l/25194; 10:39 AM *ib 
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TABLE B3.1-16 
FUTURE, EXPANDED TRESPASSER 

ACTIVE mYASB PILE: SOIL 
CARCINOGENIC RISK 

4.61 1.7E-01 1.2E-10 2.1E-I1 
3.17 1.2E-01 1.OE-10 1.2E-11 
4.47 1.7E-01 3.6E-ll 6.OE-12 
3 81 1.4E-01 5.5E-11 7.88-12 
3.66 l.4E-01 1.3E-ll 1.8E-12 
2.66 9.9EM 1.2E-ll I.2E-12 

Total Pathway: 3.6E-08 Total Pathway: I .  I E-10 

2.62846 7.2E-09 
4.84848 1.3E-I0 8.4E+OO 1.1E-05 
1.37E-07 3.8E-10 4.1E+01 1.6E-08 
I .94E-07 5.4E-IO 
7.60847 2.1E-09 
3.098-09 8.58-12 
5.71E-07 1.6E-09 

Molybdenum 8.86848 2.5E-10 
Nickel 4.338-07 l.lE-09 
Selenium 6.08E-08 1.7E-IO 
Thallium 2.78E-08 7.7E-1 I 
Toluene 1.03E-09 2.8E-12 
Vanadium 5.17E-07 1.4E-09 
Zinc 8.06E-07 2.2E-09 
TH-Total O.OE+OO 
U-Total O.OE+OO 

253.90 6.88-06 
4.67 1.2E-07 4.3E+OO 5.4E-0 

13.32 3.6E-07 
18.80 5.OE-07 
73.84 2.0E-06 
0.33 8.8E-09 

55.44 1.5E-06 
8 63 2.38-07 

40.11 l.lE-06 
5.94 1.6E-07 
2.66 7.1E-08 
007 1.9E-09 

50.24 1.3E-06 
78 32 2.1E-06 
22.0 5.98-07 
12 6 3.48-07 

Total Pathway: . 5.5E-08 Total Pathway: 4.7E-Ot 

FER\CRU2RIV\BQ\AFSLTY.XLS\11?6/94; 8:OO A M  Totul R s d  t Chrm 9.1E-08 . Total Rad + Chrni 4 7E-06 



TABLE B.3.1-16 ( C O O ~ ~ I I I I ~ )  

CARClNOGENlC RISK 

NOI applicable (I)  2.8E-01 2 8E-I I 7.98-12 
PU-239R40 1.3E-01 2.2E-I I 2.9E-12 

1.8E+00 6.0E-06 1 IE-OS 
I2E+00  2.9846 3.6E-06 
1.8E+00 O.OE+OO 00E+00 
1.5E+00 568-06 8.48-06 
1.4E+00 5.4E-I 1 7.8E-I I 
I.OE+00 2.6E-I1 2.7E-ll 
1.4E+00 3.OE-11 4.2E-11 

U-235R36 6.3EM 2.48-07 1.5E-08 
1.4E+00 3.6E-08 5.1E-08 

Total Pathway: O.OE+OO Total Pathway: 2.4E-05 

Chen 
Dermal Contact/Soil 

Compound SFlderm) Risk 
Arsenic 9.38-07 1.8E+00 1.7E43 
Barium 2.6E-05 
Beryllium 4.9847 4.38+02 2.1E-04 
Chromium 1.4E-06 
Cobalt 2.0E-06 
Copper 7.78-07 
Cyanide 3.48-08 
Lead 5.88-06 
Molybdenum 9.0E-07 
Nickel 4.2848 
Selenium 6.28-07 
Thallium 2.88-07 
Toluene 7.68-09 
Vanadium 5.2847 
Zinc 8.IE-06 
TH-Total O.OE+OO 
U-Total 1.3E-06 

Total Pathway: 2. IE-04 

Risk 
External RadiatiodSoil 

Compound Intake Risk 

Not applicable (2) 

Total Pathway: O.OE+Oc 

a 8:OO AM Total Rad + Chem 2.1E-04 

Total 

9.3847 
I .OE-09 

I.IE-05 
3.6E-06 

4.3E-IO 

1.6E- 1 1 
8.48-06 
4.0E-09 
2.8849 
3.5E-09 
1 SE-08 
5.8E-08 

5.98-06 

2.1E-04 
1.6E-08 

2.4E-05)-1 

! , '  

Q .  

e 



.- TABLE B.3.1-16 (continued) 

5.67845 2.OE-01 
7.21846 2 .6EM 
3.09E-06 I .  1 E M  
4.748-05 I .7E-01 
3.30E-05 1.2E-01 
4.64845 I .7E-01 
3.91845 1.4E-01 
3.81E-05 1.4E-01 
2.78845 9 .9EM 
3.71E-05 1.3E-01 
2.06846 7.48-03 
3.71E-05 1.3E-01 

NONCARCINOGENIC HAZARD 

NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

5.48 
0.72 
0.33 
4.61 
3.17 
4.47 
3.81 
3.66 
2.66 
3.60 
0.16 
3.61 

2.OE-01 
2 .7EM 
1.2EM 
1.7E-01 
1.2E-01 
I .7EW 
1.4E-01 
1.4E-01 
9.9EM 
1.3E-01 
6.0E-03 
I . 3 E m  

I I I  
* Total Pathway: O.OE+OO Total Pathway: O.OE+.DC 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lend 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 
TH-Total 
U-Total 

9.258-07 1.2E-08 
2.62E-06 3.58-08 

I .37E-07 1 AE-09 
I .94E-07 2.6E-09 
7.60847 1 .OE-08 

4.84E-08 6.4E-IO 

3.09E-09 4.1E-11 
5.71847 7.68-09 
8.86E-08 1.2E-09 
4.13847 5.58-09 
6.088-08 8.1E-10 
2.788-08 3.7E-IO 
I .03E-09 1.4E-11 
5.17E-07 6.9E-09 
8.06E-07 1 . I  E-08 

O.OE+OO 
O.OE+OO 

1.4E-04 2.5E-0 

5.5E-07 4.7E-0 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lend 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 
TH-Total 
U-Total 

89.82 
253.90 

4.67 
13.32 
18.80 
73.84 
0.33 

55.44 
8.63 

40.1 I 
5.94 
2.66 
0.07 

50.24 
78.32 
22.00 
12.60 

1 .OE-05 
2.9E-05 
5.3E-07 
I SE-06 
2.1E-06 
8.38-06 
3.78-08 
6.38-06 
9.8E-07 
4.58-06 
6.7847 
3 .OE-07 
8.2E-09 
5.78-06 
8.9E-06 
2.5E-06 
1.4E-06 

3 .OE-04 
7.0em 
5.0E-03 
5 .OE-03 

4.0E-02 
2.0E-02 

5 .OE03 
2.0em 
5.0E-03 
7 .OE-05 
2.0E-01 
7.0E-03 
3 .OE-O I 

3 .OE-03 

3.4E-02 
4.1E-04 
1.1E-04 
3.OE-04 

2. I E-04 
I .9E-06 

2.OE-04 
2.38-04 
1.3E-04 
4.3E-03 
4.1 E-08 
8,. I E-04 
3 .OE-05 

4.7E-04 
1 I 1  1 

Total Pathway: 5.OE-03 Total Pathway: 4.1E-02 

F E R \ C R U 2 R I \ A B Q \ A F S L T Y  . X U \  I 1261%; 8 :00 A M  Total Rad + Chem 5.0E-03 Total Rad t Cliein 4.IE-02 



NONCARCINOGENIC HAZARD 

PU-239R40 1.3E-01 

U-235/236 6.3E-02 

Totel Pathway: O.OE+O( 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 
TH-Total 
U-Total 

3.7E-05 
1 .OE-05 
I .9E-06 
S.SE-06 
7.7846 
3 .OE-05 
I .4E-08 
2.3E-05 
3.58-06 
I .6E-05 
2.48-06 
I.IE-08 
3 .OE-08 
2.1 E-06 
3.2E-05 

O.OE+OO 
5.2846 

2.9144 1.3E-01 
6.4EM 1.6E-04 
5.OE-05 3.8E-02 
2.3843 2.4E-03 

2.4E-02 1.3E-03 
1.4E-02 9.5E-07 

1.9E-03 1.9E-03 
l.OE-03 l.6E42 
4.0E-03 6.1E-04 
7.OE-05 1.6E-04 
2.0E-03 I.5E-05 
3.5E-04 5.9E-03 
7.SE-02 , 4.38-04 

ZEFE%iFl External RadietiodSoil 

Not applicable 

- Total 

I .6E-01 
8.2E-04 
3.9E-02 
2.7E-03 
4.78-03 
I.5E-03 
2.8E-06 

2.1E-03 
I . 7 E M  
7.5844 

I SE-05 
6.7E-03 
4.6E-04 

4.5 E-03 

3.5E-02 
I 

Total Pathway: 2.3E-01 Total Pathway: O.OE+OO 

8:OO AM Total Red + Chem 2.3E-01 Total Rad t Chrm O . O E + O O V 1  



TABLE B3.1-17 
FUTURE, EXPANDED TRESPASSER 

ACTIVE FLYASH PILE: SURFACE WATER 
CARClNOGENlC RISK 

Radiation Risk 
IngestiodSurface Water I I  Dermal ContactlSurface Water 

Compound Conc'n (PCilL) 
NP-237 0.264 
PU-238 0.129 
RA-228 I .7 
U-234 I 1.5 
U-239236 0.102 
U-238 I .69 

- Intake 
2.OE+Ol 2.2E-IO 4.4E-09 
9.7E+00 2.2E-10 2.1E-09 
1.3E+02 1 .OE-IO 1.3E-08 
l.lE+02 1.6E-ll 1.8E-09 
7.7E+00 1.6E-I 1 1.2E-IO 
1.3E+02 2.8E-ll 3.6E-09 

Total Pathway: 2.5E-08 

Chemical I 
Innestioddurface Water I 

Compound Conc'n (malL) e Eisk 
Arsenic 0.0054 2.6E-07 1.75 4.5E-07 
Barium 0.0273 1.3E-06 
Manganese 0.0053 2.5E-07 
Selenium ' 0.001 4.88108 
U-TOTAL 0.00418 2.0E-07 

Total Pathway: 4.5E-07 

Total Rad + Chem 4.88-07 

Not applicable 

Total Pathway: O.OE+O( 

Arsenic 1.0E-03 5.28-08 1.8E+00 9.1E-08 
Barium 1 .OE-03 2.6E-07 
Manganese 1 .OE-03 5.1 E48 
Selenium 1 .OE-03 9.6849 
U-TOTAL I .OE-03 4.0E-08 

FER\CRU2RI\ABQ\AFSWMTl'.XlS\1/26/94; 8:02 AM 

4.4E-09 
2.1E-09 
I .3E-08 
I .8E-09 
1.2E-10 
3.68-09 

5.4E-01 

Total Pathway: 9.1E-08 

Total Rad + Chrm 9. I E-08 Total: 5.lE-07 



TABLE B.3.1-17 (conthud) 

Selenium 0.001 1.6E-07 5.0E-03 3 . 2 8 4 5  
U-TOTAL 0.00418 6.7E-07 3.0E-03 2.28-04 

NONCARCINOGENIC HAZARD 

1.7 1.3E+02 
. 1.5 I . I E + M  

0.102 7.7E+00 
1.69 1.3E+02 

Selenium l.OE-03 3.1E-08 4.0E-03 , 7.88-06 4.0E-05 
U-TOTAL 1 .OE-03 I .3E-07 1.5E-04 I 8.78-04 l.IE-03 

Not applicable 

I I I  
Total Pathway: O.OE+OO Total Pathway: ' O.OE+OO 

 barium 0.0273 4.48-06 7.OE-02 6.3E-051 IBarium I .OE-03 8.6E-07 6 . 4 E M  , 1.3E-05 
_ _  ,.,.,..-e n C C n "  . ."A. & .CnL ..________ 

3.5E-03 
7.6E-05 
A n c m  

0 I I I  I ut Total Pathway: 3.2E-03 Total Pathway: ' 1 SE-03 
b b  
c3 Total Rad + Chem 3.2E-03 Total Rad + Chem , 1.5E-03 



ACTIVE FLYASH PILE: SEDIMENT 

TABLE B.3.1-17(3 

NONCARClNOGE 

2.25846 2.6E-01 
3.45E-05 4.OE+00 
2.408-05 2.8E+00 
3.38E-05 3.9E+00 
2.85845 3.3E+00 
2.788-05 3.2E+OO 
2.03845 2.4E+00 
2.70845 3.IE+00 
1.50E-06 I .7E-01 
2.708-05 3.IE+00 

I 
Total Pathway: O.OE+W 

-06 1.2E-07 1.4E-04 8.8844 
3.53848 2.3E-09 

Chromium 
Cobalt 
Copper 
Cyanide , 

Lead 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vnnadiurn 
Zinc 

9.98E-08 6.58-09 
1.41E-07 9.1E-09 
5.54E-07 3.6E-08 
2.25849 1.5E-IO 
4.16E-07 2.7E-08 
6.45E-08 4.28-09 
3.01E-07 2.0E-08 
4.43848 2.9E-09 
2.03E-08 I .3E-09 
7.50E-IO 4.9E-I I 
3.178-01 2.4E-08 
5.878-07 3.86-08 

I 
Total Pathway: 8.8E-04 

FER\CRU2RI\ABQ\AFSLNRF.XlS\I/25/94; 10:42 Ah4 
Total Rad + Chem 8.8E-04 

7 HAZARD 

Innestiodloil 
Comuound 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

Conc'n (pCi/& 
5.5E+00 

7.2E-01 
3.3E-01 

4.6E+00 
3.2E+00 
4.5E+00 
3.8E+00 
3.7E+00 
2.7E+00 
3.6E+00 

1.6E-01 
3.6E+00 

Intake RfDo Hazard 
2.4E+04 
3.2E+03 
1.5E+03 
2.OE+04 
1.4E+04 
2 .OE +04 
I .7E+04 
I .6E+04 
l.2E+04 
1.6E+04 
7.1E+02 
1.6E+04 

- 

I I 
Total Pathway: O.OE+OO 

Ingestioddoil 
Compound Conc 'n(mdk& RfDlo) Hazard 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Molybdenum 
Nickel 
Selenium 
lhallium 
roluene 
Vanadium 
Zinc . 

89.8 
253.9 

4.7 
13.3 
18.8 
13.8 
0.3 

55.4 
8.6 

40.1 
5.9 
2.7 
0.1 

50.2 
18.3 

2.2E-04 
6.3E-04 
1.2E-05 
3.3E-05 
4.6E-05 
1 AE-04 
8.2847 
1.4E-04 
2.1E-05 
9.98-05 
I SE-05 
6.68-06 
1.8E-07 
I .2E-04 
I .9E-04 

3 .OE-04 
7.0E-02 
5 .OE-03 
5 .OE-03 

4.0E-02 
2.0E-02 

S.OE-03 
2.0E-02 
5 .OE-03 
7.0E-05 
2 .OE4 I 
7.OE-03 
3 .OE-O I 

7.4E-01 
8.9E-03 
2.38-03 
6.68-03 

4.6E-03 
4.1E-05 

4.3E-03 
4.9E-03 
2.9E-03 
9.4E-02 
9.OE-07 
I .8E-02 
6.48-04 

Total Pathway: 0.9 

Total Rad + Chem 0.9 



NO1 
I tad ia  

Dermal Contact/Soil 

Not applicable 

~ARCINOCENIC HAZARD 

2.38+02 
3 .OE+ 0 1 
I .4E+01 
1.9E+02 
1.3E+02 
1.9Et02 
1.6E+M 
I .5E+02 
l . lE+02 
1.5Et02 
6.7E+00 
I .5E+02 

iiH8Zal-d 
External RadiatiodSoil 

Compound Hazerd 
NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

I 
Total Pathway: O.OE+OO Total Pathway: O.OEtCM 

Arsenic 7.1E-06 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 

2.0E-04 
3.7E-06 
1 .OE-05 
I SE-05 
5.8846 
2.68-07 
4.4E-05 
6.8E-06 
I .6E-06 
4.78-06 
2.1E-06 
I .7E-07 
4 .OE-06 
6.2E-05 

2.9E-04 2.5E-02 
6.4E-02 3.1E-03 
5.OE-05 7.4E-02 
2.3E-03 4.7E-03 

2.4E-02 2.4E-04 
1.4E-02 1.8E-05 

1.9E-03 3.6E-03 
1 .OE-03 I .6E-03 
4.0E-03 I .2E-03 
7.0E-05 3.0E-02 
6.0E-03 2.98-05 
3 SE-04 I .  I E-02 
7.5E-02 8.2E-04 

Not applicable 

I I I  
Total Pathway: 0.2 Total Pathway: O.OE+O( 

0.8 
I . 3 E M  
7.6E-02 
I.IE-02 

4.88-03 
5.9E-05 

7.8843 
6.5843 
4.1E-03 

0.1 
3 .OE-05 
2.9E-02 
I SE-03 



TABLE B3.1- 6 (a) 

ACTIVE FLYASA PILE: SURFACE MATERIAL (RME VALUES) 
FUTURE, ON-PROPERTY (SOUTH FIELD) FARMER 

CARClNOG 

Compound , 

NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 ' 

U-235R36 
U-238 

Conc'n in Air (pCilm3) lnteke 
4.13845 4.8E+00 
5.25846 6.1E-01 
2.25E-06 2.6E-01 
3.458-05 4.OE+00 
2.40E-05 2.8E+00 
3.38845 3.9E+00 
2.858-05 3.3E+00 
2.78845 3.2E+00 
2.038-05 2.4E+00 
2.70845 3.1E+00 
1.508-06 1.7E-01 
2.708-05 3.IE+00 

2.98-08 
3.9E-08 
3.8E-08 
3 .OE-09 
6.9E- IO 
6.2E-I 1 
7.8848 
2.9E-08 
2.8848 
2.6848 
2.5848 
5.2E-08 

Risk 
1.4E-07 
2.4E-08 
9.98-09 
1.2E-08 
1.9E-09 

2.6E-07 
9.3E-08 
6.6E-08 
8.1E-08 
4.3E-09 
1.6E-07 

- 

2.4E- IO 

1 
Total Pathway: 8.5E-0' 

1.90E-06 1.2E-07 
3.53848 2.3849 8.4E+00 1.9E-08 
9.988-08 6.5849 4.1E+01 2.7E-07 
1.41E-07 9.1E-09 
5.548-07 3.6E-08 
2.258-09 1 5E-10 
4.16E-07 2.7E-08 
6.45848 4.2849 
3.01 E-07 2 .OE-O8 
4.438-08 2.9849 
2.038-08 1.3E-09 
7.50E-IO 4.9E-11 
3.778-07 2.4E-08 
5.87847 3.88-08 

Total Pathway: 9.4E-0' 

Total Rad + Chem 1.8E-06 
FER\CRU2RI\ABQ\AFSUlNRF.XLS\l/25/94; 10:42 AM 

Compound 
NP-237 
PU-238 . 
PU-239R40 
RA-226 
RA-228 
~SR-90 
ITH-228 
TH-230 
TH-232 
IU-234 
U-233236 
U-238 

~ 

'IC RISK 
Risk 

I IngestiodSoil 
Conc'n (PCilg) 

5.5E+00 
7.2E-01 
3.3E-01 

4.6E+00 
3.2E+00 
4.5E+00 
3.8E+00 
3.7E+00 
2.7E+00 
3.6E+00 

I .6E-01 
3.6E+00 

- Intake 
2.4E+04 
3.2E+03 
1.5E+03 
2.OE+04 
1.4E+04 
2.OE+04 
1.7E+04 
1.6E+04 
1.2E+04 
1.6E+04 
7.1E+02 
1.6E t o 4  

2.2E-10 
2.2E- IO 
2.3E-10 
1.2E-IO 
I.OE-IO 
3.6E-I 1 
5.5E-11 
1.3E-I 1 
1.2E-ll 
1.6E-11 
1.6E-11 
2.8E-I 1 

Risk 
5.38-06 
7.0E-07 
3.3847 
2.48-06 
1.4E-06 
7.1E-07 
9.28-07 
2.1E-07 
1.4E-07 
2.5E-07 
l.lE-08 
4.5E-07 

- 

Total Pathway: I .3E-0): 

Ingestiodloil 
Compound Conc'n(rnz/k& Risk 

Arsenic 9.OE+01 2.2844 I .8E+00 3.9E-04 
Barium 2.5E+02 6.3E-04 
Beryllium 4.7E+00 1.2E-05 
Chromium 1.3E+01 3.3845 
Cobalt 1.9E+01 4.68-05 
Copper 7.4E+01 1.8E-04 
Cyanide 3.3E-01 8.2847 

5.5E+01 1.4E-04 Lead 
Molybdenum 8.6E+00 2.1E-05 
Nickel 4.OE+01 9.9E-05 
Selenium 5.9E+00 1.5E-05 
Thallium 2.7E+00 6.6846 
Toluene 7.3E-02 1.8E-07 
Vanadium 5.OE+OI 1.2E-04 
Zinc 7.8E+OI 1.9E-04 

Total Pathway: 3.9E-04 

Total Rad + Chrm 4.OE-01 



CARCINOGENIC RISK 

1 Dermal Contact/Soil 

Not applicable 

Totsl. Pathway: O.OE + 0 

Beryllium 3.7E-06 
Chromium I .OE-05 

Molybdenum 6.88-06 

Vanadium 4.0E-06 

Total Pathway: 1.3E-05 

Total Rad + Chem 1.3E-OS 
FER\CRU2RI\ABO\AFSLNRF.XLS\I/25/94; 10:42 AM 

External RadiatiodSoil 
Compound Conc'n(uCi/& W Risk 

NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
0-235R36 
U-238 

5.5E+00 
7.2E-01 
3.3E-01 

4.6E+00 
3.2E+00 
4.5E+00 
3.8E+00 
3.7E+00 
2.7E+00 
3.6E+OO 
1.6E-01 

3.6E+00 

2.3E+02 
3.OE+01 
1.4E+OI 
1.9E+02 
I .3E+02 
1.9E+02 
1.6E+02 
1.5E+02 
I . IE+M 
l.SE+M 
6.7E+00 
1.5E+02 

4.3E-07 
2.8E-11 
2.7E-11 
I .2E-08 
2.9E-06 

O.OE+OO 
5.6E-06 
5.4E-1 I 

, 2.6E-I 1 
3.OE-ll 
2 .4847 
3.6E-08 

9.8E-05 
8.4E-10 
3.7E-10 
2.3E-06 
3.8E-04 

O.OE+OO 
8.9E-04 
8.2E-09 
2.98-09 
4.5E-09 
1.6E-06 
5.4E-06 

I 
Total Pathway: I .4E-03 

Chemical Risk 
I Externel RadiatiodSoil 
pomuound Conc'n(malk& 

Not applicable 

Total Pathway: O.OE+O( 

- Total 

I .OE-04 
7.2E-07 
3.5E-07 
4.7E-06 
3.8E-04 
7.1E-07 
8.9E-04 
3.1E-07 
2.1E-07 
3.4E-07 
1.6E-06 
6.0E-06 

4.0E-04 

I .9E-08 
2.7E-07 

Total Rad + Chem ' 1 . 4 E - 0 3 ) T o r a l : i  



TABLE B3.1-18(b) 
FUTURE, ON-PROPERTY (SOUTB FIELD) RESIDENT CHILD 

ACTIVE FLYASB PILE: SOIL 
CARCINOC 

Inhalation of ParticulatedSoil 
Compound Conc'n in Air bCilm3) M 

NP-237 
PU-238 ' 

PU-239l240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

4.13E-05 8.7E-02 
5.25E-06 1. I E M  
2.25846 4.7843 
3.45845 7.2E-02 
2.40E-05 5.OE-02 
3.38E-05 7.1E-02 
2.85E-05 6.0E-02 
2.78E-05 5.8E-02 
2.03E-05 4.3E-02 
2.70E-05 5.7E-02 
1.50E-06 3.2E-03 
2.70845 5.7E-02 

2.9E-08 2.5E-09 
3.98-08 4.3E-10 
3.8848 1.8E-IO 
3.0E-09 2.2E-10 
6.9E-10 3.5E-ll 
6.2E-I 1 4.48-12 
7.8848 4.78-09 
2.9E-08 . I .7E-09 
2.8E-08 1.2E-09 
2.6E-08 1.5E-09 

5.2E-08 2.9849 
2.5E-08 7.9E-ll 

Total Pathway: 1 SE-08 

Inhalation of ParticulateslSoil 
Compound Conc'n hmnlrn3) - Intake Risk 

Arsenic 6.74E-07 3.7E-09 ISE+OI 5.6E-08 
Barium I .90E-06 1 .OE-08 
Beryllium 3.53848 1.9E-IO 8.4E+00 1.6E-09 
Chromium 9.98E-08 5.5E-IO 4.1E+01 2.2E-08 
Cobalt 1.41E-07 7.7E-IO 
Copper 5.54847 3.0E-09 

Lead - 4.16847 2.3E-09 
Cyanide 2.25849 1.2E-I I 

Molybdenum 6.458-08 3.5E-10 
Nickel 3.01E-07 1.6E-09 
Selenium 4.43E-08 2.4E-10 
Th a I I i u m 2.03848 l.lE-IO 
Toluene 
Vanadium 
Zinc 

7.50E-10 4.IE-I2 
3.77E-07 2.1E-09 
5.878-07. 3.2849 

!NIC RISK 
Risk 1 

Ingestiodloil 
Compound Conc'n (pCi/d - Intake = Risk 

NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 , 

U-234 
U-23SR36 
U-238 

5.48 2.3E+03 
0.72 3.OE+02 
0.33 1.4E+M 
4.61 1.9E+03 
3.17 1.3E+03 
4.47 1.9E+03 
3.81 1.6E+03 
3.66 1.5E+03 
2.66 l . lE+03 
3.60 1.5E+03 
0.16 6.7E+01 
3.61 1.5E+03 

2.2E-10 
2.2E-10 
2.3E-10 
I .2E-10 
I.OE-IO 
3.6E- 1 I 
5.5E-11 
1.3E-I 1 
1.2E-11 
1.6E-11 
1.6E-11 
2.8E-ll 

5.1E-07 
6.78-08 
3.2E-08 
2.3847 
1.3E-07 
6.8E-08 
8.88-08 
2.0E-08 
1.3E-08 
2.4E-08 
1 .OE-09 
4.28-08 

I I 
Total Pathway: 1.2E-06 

Risk .. 
IngestiodSoil 

Cornpound Conc'n h w l k g )  & Risk 
Arsenic 89.82 9.8845 1.8E+00 1.7E-04 
Barium 253.90 2.86-04 
Beryllium 4.67 5.1E-06 4.3E+00 2.2E-05 
Chromium 13.32 1.5E-05 
Cobalt 18.80 2.1E-05 
Copper 73.84 8.1E-05 
Cyanide 0.33 3.6E-07 
Lead 55.44 6.1E-05 
Molybdenum 8 63 9.5846 
Nickel 40.11 4.4E-05 
Selenium 5.94 6.5E-06 
Thallium 2.66 2.9E-06 
Toluene 0 07 8.OE-08 
Vanadium 50.24 5 5E-05 
Zinc 7832 86E-05 

I 
Total Pathway: 8.OE-08 

T m l  Rud + Chsm 9.5E-08 
FER\CRU2RI\ABQ\AFSU3NRC.XL.S\1/25/94; 10:42 AM 

1. 

Total Pathway: 1.9E-04 

ToIal Rad + Chsln 2.OE-04 

/' 



TABLE BJ.I-l8(b) (conhued) 

CARCINOGENIC RlSK 

De-ml Contacc/Soil I I  External RadiatiodSoil I I Compound & RisL 
NP-237 
PU-238 
PU-239I240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
,U-234 

U-238 

1.7E+OI 
2.2E+00 
I.OE+00 
1.4E+Ol 
9.9E+00 
1.4E+OI 
I.ZE+OI 
l.lE+OI 
8.3E+00 
l.lE+OI 
5.OE-01 
l.lE+OI 

4.3E-07 7.38-06 
2.8E-1 I 6.3E-I 1 
2.2E-I I 2.3E-I I 
6.0E-06 8.68-05 
2.9E-06 2.98-05 

O.OE+OO O.OE+OO 
5.6E-06 6.6E-05 
5.4E-I 1 6.2E-10 
2.6E-I I 2.2E-IO 
3.0E-I1 3.4E-IO 
2.4E-07 1.2E-07 
3.6E-08 4.0E-07 

c I 
Total Pathway: O.OE+OO Total Pathway: I .9E-04 

Chen 
D e m l  ContadSoil 

Compound 
Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 

Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanad jum 
Zinc 

Lead 

Intake SF(derm) - 
8.98-07 1.8E+00 1.6E-0( 
2.58-05 
4.6847 4.3E+02 2.OE-01 
I .3E-06 
I .9E-06 
7.38-07 
3.3848 
5.5E-06 
8.5E-07 
4.0E-08 
5.9E-07 
2.6847 
7.2E-09 
5.0E-07 
7.7E-06 

Risk 

Compound intake !t& 
Extern1 RadiatiodSoil . 

Not applicable (2) 

I 
Total Pathway: 2.0E-04 Total Pathway: O.OE+OO 

Total Rad + Chem 2.OE-04 
FER\CRU2RI\ABQ\AFSU)NRC.XLS\I/25/94: 10:42 A M  * a  

Total 

7.9E-06 
6.7E-08 
3.2E-08 
8.68-05 
2.9E-05 
6.8848 
6.7845 
2.2E-08 
1 SE-08 
2.6E-08 
I .2E-07 
4.5847 

I .7E-04 

2.2E-04 
2.2E-08 



-:.: 1 

TABLE B3.1-18(b) (CpnhUed) 

NONCARCINOGENIC HAZARD 

Inhalation of ParticulateslSoil 
Compound Conc'n-Air bCilm3) RfDo Hazard 

. .. 

NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

4.13E-05 
5.25E-06 
2.258-06 
3.45E-05 
2.40E-05 
3.38E-05. 
2.85E-05 
2.788-05 
2.03 E 6 5  
2.708-05 
1.50E-06 
2.70E-05 

8.7E-02 
l.IE-02 
4.78-03 
7.2E-02 
5.0E-02 
7.1E-02 
6.OE-02 
5.8E-02 
4.3E-02 
5.78-02 
3.28-03 
5.7E-02 

I 
Total Pathway: O.OE+OC 

I ME-06 1.2E-07 1.4E-04 8.78-04 
3.538438 2.3E-09 
9.98848 6.48-09 
1.41E-07 9.0E-09 
5.54847 3.5E-08 

, 2.25E-09 1.4E-10 
4.16E-07 2.78-08 
6.45848 4. I E-09 
3.01E-07 1.9E-08 
4.438-08 2.88-09 
2.038-08 I .3E-09 
7.50E-IO 4.8E-11 
3.77847 2.4E-08 , , 
5.87847 3.8E-08 

Total Pathway: 8.78-04 

Eazard 
IngestionlSoil 

Compound Conc'n (pCi/g) ]ntaLe RfDo m 
NP-237 5.48 2.3E+03 
PU-238 . 0.72 3.OE+02 
PU-239R40 0.33 1.4E+02 
RA-226 4.61 1.9E+03 
RA-228 3.17 1.3E+03 
SR-90 4.47 1.9E+03 
TH-228 3.81 1.6E+03 
TH-230 3.66 1.5E+03 
TH-232 2.66 l . lE+03 
U-234 3.60 1.5E+03 
U-235R36 0.16 6.7E+01 
U-238 3.61 1.5E+03 

L 
Total Pathway: O.OE+O( 

KaZad 

I IneestionlSoil 
Compound 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
L a d  
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 

Conc'n (mdkg) 
89.82 

253.90 
4.67 

13.32 
18.80 
73.84 
0.33 

55.44 
8.63 

40.11 
5.94 
2.66 
0.07 

50.24 
78.32 

- Intake 
l.lE-03 
3.2E-03 
6.OE-05 
1.7E-04 
2.48-04 
9.4844 
4.2E-06 
7.1E-04 
l.lE-04 
5.1E-04 
7.6E-05 
3.4E-05 
9.38-07 
6.4E-04 
1 .OE-03 

RfDo 
3 .OE- 
7.OE-02 
5.0E-03 
5.0E-03 

4.0E-02 
2.0E-02 

5.0E-03 
2.0E-02 
5.0E-03 
7.OE-05 
2.OE-01 
7.0E-03 
3 .OE-01 

m 
3.8E+OU 

4.6EM 
1.2EM 
3.4EM 

2.48-02 
2.1E-04 

2.2EM 
2.6E-02 
I SE-02 
4.9E-01 
4.76-06 
9.2E-02 
3 3E-03 

I 
Total Pathway: 4.6E+00 

Total Rad + Chem 8.7E-04 Total Rsd t Chem 4.6Et-00 
F€R\CRUZRI\ABQ\AFSU)NRC.XLS\I/25/94; lor42 AM 



TABLE B.3.1-18(b) (continued) 

NONCAh 
Radiation 

Dermal Contact/Soil 

Not applicable 

Total Pathway: O.OE+OC 

'INOGENIC HAZARD 
lazard 
I External RadiatiodSoil 

Compound RfDo w 
NP-237 I .7E+01 
PU-238 2.2E+00 
PU-239R40 I.OE+00 
RA-226 I .4E+01 
RA-228 9.9E+00 
SR-90 1.4E+01 
TH-228 1.2E+OI 
TH-230 l.IE+Ol 
TH-232 8.3E+00 
U-234 l.lE+Ol 
U-2351u6 S.OE-01 
U-238 l.lE+OI 

Total Pathway: O.OE+O( 

1 .OE44 
2.9E-05 
5.48-06 
I SE-05 
2.2E-05 
8.5E-05 
3.88-08 
6.48-05 
9.98-06 
4.68-05 
6.88-06 
3.IE-08 
8.48-08 
5.88-06 
9.OE-05 

2.9E-04 
6.4E-02 
5 .OE-OS 
2.3843 

2.4E-02 
1.4E-02 

I .9E-03 
1 .OE-03 
4.0E-03 
7.OE-05 
2.OE-03 
3.58-04 
7.5E-02 

3.6E-01 
4.6844 
l.lE-O1 
6.8E-03 

3 SE-03 
2.68-06 

5.2Eh3 
4.6E-02 
1.7E-03 
4.4844 
4.2E-05 
1.7E-02 
1.2E-03 

Chemical E d  
Dermal ContacJSoil l l  External RadiatiodSoil 

Comnound m e  RfDlderm) JQ I I Compound M e  RfDo w 
Arsenic . 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Molybdenum 
Nickel 
Selenium 
l'hallium 
roluene 
Vanadium 
Zinc 

Not applicable 

Total Pathway: 5.5E-01 Total Pathway: O.OE+OO 

Total 

4.2 
4AE-02 

0.1 
4.IE-02 

2.7E-02 
2.1E44 

2.7E-02 
7.2E-02 
I . 7EM 

0.5 
4.7E-05 

0.1 
4.5E-03 

Total Rad + Chem 5.5E-01 Total Rad + Chrm O.OE+OOrToIaI: 5.11 
FER\CR RI\ABQ\AFSU)NRC.XlS\l/25/94; 10:42 AM . & '  



TABLE B.3.1-19(a) 
FUTURE, ON-PROPERTY (SOUTH FIELD) FARMER 

ACTIVE FLYASH PILE: GROUNDWATER (RME VALUES) 
CARCINOGEMC RISK 

IngestionlGroundwater 
Compound Conc'n ImalL) e RisL 

Arsenic 4.778-14 1.3E-I5 1.8E+00 2.3E-15 
Beryllium 4.738-36 1.3E-17 4.3E+OO 5.6E-17 
Lead 2.06849 5.6E-11 
U-Total 7.768-02 2.1E-03 
1,2-Dichloroethane O.OOE+OO O.OE+OO 9.1E-02 O.OE+OO 
Vinyl chloride O.OOE+OO O.OE+OO 1.9E+OO O.OE+OO 

I 

NP-237 3.148-04 1.5E+01 2.2E-10 3.4E-09 
SR-90 5.478-01 2.78+04 3.6E-11 9.7E-07 
U234 1.98E+OI 9.7E+O5 1.6E-11 I .5E-05 
U235R36 l.OSE+OO 5.28+04 1.6E-ll 8.38-07 
U238 2.18E+01 l . lE+06 2.8E-ll 3.0E-05 

InhalationlGroundwater 
Compound - Intake - Risk 

Arsenic 4.9E- 15 
Beryllium 4.9E-17 
Lead 2.1 E-IO 
U-Total 8 .OE-03 
1,2-Dichloroethane O.OE+OO 9.10E-02 O.OE+O( 
Vinyl chloride O.OE+OO 3.OOE-01 O.OE+O( 

Not applicable 

Total Rad t Chem 4.7E-05 Totnl Rad + Chem O.OE+OO 

FER\CRU2RIV\BQ\AFGWON RF.XLS\ 1/25/94; I0:45 AM 



TABLE B3.1-19(8) (continued) 

C h d  Risk 
Dermal Contact/Groundwater 

Intake SF(derm) Risk Compound - 
Arsenic 9.SE-18 1.8E+OO 1.8E-17 
Beryllium 9.48-20 4.3E+02 4.IE-17 
Lead 1.6E-IS 
U-Total 1 SE-05 
1,2-Dichloroethane O.OE+OO 
Vinyl chloride O.OE+OO 1.9E+OO O.OE+OO 

I 

CARCINOGENIC RISK 

2.38-15 
9.6E- I7 

O.OE+OO 
O.OE+OO 

3.48-09 
9.7E-07 
1 SE-05 
8.38-07 
3 .OE-05 

Total Rad + Chem 5.88-171 Total: 4.7E-051 

FER\CRU2RI\ABQ\AFGWONRF.XLS\1125/94; 10:45 A M  # a  



- .  TABLE B.3.1-19(a) (continued) 

NON-CARCINOGEMC HAZLUU) 

IngestiodGroundwater I I  InhalatiodGroundwater 
Compound Conc'nCCilL) Intake 1 1  

'NP-237 

U234 
U235R36 
U238 

SR-90 
3.1E-04 1.5E+01 
5.5E-01 2.78+04 

19.8 9.78+05 
I.IE+OO 5.2E+04 

21.8 l . lE+06 

Not applicable 

I I I  
Total Pathway: O.OE+OO Total Pathway: O.OEt 

Beryllium 4.78-16 1.3E-17 5.OE-03 2.68-35 
Lead 2.1E-09 5.6E-ll 
U-Total 7.8E-02 2.1E-03 3.0E-03 7.1E-01 
1,2-Dichloroethane O.OE+OO O.OE+OO 
Vinyl chloride O.OE+OO O.OE+OO 

Total Pathway: 7.1E-01 

Total Rad + Chem 7.1E-01 

InhalatiodGroundwater 
Intake RfDo Hazard Compound - 

Arsenic 4.9E- IS 
Beryllium 4.98-17 
Lead 2.1 E-IO 
U-Total 8 .OE-03 
1,2-Dichloroethane O.OE+OO 
Vinyl chloride O.OE+OO 

Total Pathway: O.OE+O( 

Total Rad + Chem O.OE+OO 

FER\CRU2RI\ABQ\AFGWONRF.XLS\1/25/94; 10~45 AM 



- 0 %  
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TABLE B.J.l-l9(a) (continued) 

NON-CARCINOGEMC HAZQRD 

Not applicable 

I 

10:45 AM 

I 
Total Pathway: O.OE+OC 

1.6E-15 
1.5E-05 1.5E-04 1 .OE-01 

I ,2-Dichloroethane O.OE+OO 
O.OE+OO 

Total Pathway: I .OE-01 

4.4E-12 
4.5E-I5 

8.IE-01 ' 

Total Rad + Chem l.OE-O1 
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TABLE B3.1-19(b) 
FUTURE, ON-PROPERTY (SOUTH FIELD) CHILD 

ACTIVE FLYASB PILE: GROUNDWATER 

Compound Conc'n IoCilL) & Risk 
NP-237 3.148-04 6.6E-01 2.2E-10 1.5E-10 
SR-90 5.47841 l . lE+03 3.6E-ll 4.1E-08 
0234 1.98E+01 4.1E+04 1.6E-ll 6.68-07 
U235R36 1.05E+OO 2.28+03 1.6E-11 3.5E-08 
U238 2.18E+01 4.68+04 2.8E-I1 1.3E-06 

Not applicable 

Total Pathway: 2.0E-06 Total Pathway: O.OE+OO 

4.73E-16 2.68-18 4.3E+OO l.lE-17 
2.06K-09 l .IE-II  
7.76E-02 4.3844 

1,2-Dichloroethane O.OOE+OO O.OE+OO 9.1E-02 O.OE+OO 
O.OOE+OO O.OE+OO 1.9E+00 O.OE+OO 

Arsenic 2.OE- I5 
Beryllium 1.9E-17 
Lead 8.5E-11 
U-Total 3.2E-03 
1,2-Dichloroethane O.OE+OO 9.10E-02 O.OEt 
Vinyl chloride O.OE+OO 3.OOE-01 O.OEt 

I 
Total Pathway: 4.7E-16 Total Pathway: O.OE+OO 

Total Rad + Chem 2.0E-06 . Total Rad + Chem O.OE+OO 

1 FER\CRU'LRI\ABQ\AFGWONRC.XLS\1125/94; 1 O : M  AM 



0 
CII 
0) 
Iu 

Arsenic 1.3E-18 , 1.8E+OO 2.4E-I8 
Beryllium 1.3E-20 4.38+02 5.6E-I8 
Lead 2.3E- 16 
U-Total 2.2E-06 
1,2-Dichloroethane O.OE+OO 
Vinyl chloride O.OE+OO 1.9E+OO O.OE+OO 

TABLE B.3.1-19(b)(~00tin~d) 

4.68-16 
. 1.7E-17 

O.OE+OO 
O.OE+OO 

CARCINOGENIC RISK 

Dermal Contact/Qroundwater 

Not appliceble 

Total Pathway: O.OE+O( 

I SE-IO 
4.1E-08 
6.6E-07 
3.5E-08 
I .3E-06 

Chemical Risk 1 
Dermal Contact/Oroundwater 

Compound - Intake SF(derm) 

Total Pathway: 8.IE-18 

Tokl Rad + Chem 8 . 1 E - 1 8 7 1  

FERK RI\ABQ\AFGWONRC.XU\l/25/94; 10:4 AM 

.er) 



TABLE B.3.1-l9(b)(cont;nued) 

Ingestionlaroundwater 
, Compound Conc'n(malL1 RfDo Hazard 
Arsenic 4.8E-14 3.OE-IS 3.0E-04 1.OE-11 
Beryllium 4.78-16 3.OE-17 5.0E-03 6.OE-15 
Lead 2.1E-09 1.3E-IO 
U-Total 7.8EM 5.0843 3.0E-03 1.7E+OO 
1,2-Dichloroethane O.OE+OO O.OE+OO 
Vinyl chloride O.OE+OO O.OE+OO 

I 
t 

NON-CARCINOGENIC HAZARD 

0.0 6.6E-01 
5.5E-01 l . lE+03 Not applicable 

19.8 4.1E+04 
1 . 1  2.28+03 

21.8 4.68+04 

Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

InhalationlGroundwater 
Compound - Intake RfD(il Hazard 

Arsenic 2.3E-14 
Beryllium 2.3E-16 
Lend 9.9E- 10 
U-Total 3.7EM 
1,2-Dichloroethane O.OE+OO 
Vinyl chloride O.OE+OO 

Total Rad + Chem 1.7E+OO Total Rad + Chem O.OE+OO 

FER\CRU2RI\ABQ\AFGWONRC.XLS\1125/94; IO:@ AM 
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TABLE BJ.l-l9(b)(continued) 

NON-CARCINOGENIC HAz4RD 

Not applicable 

Intake RfD(derml Hazard I - . Comoound 
Arsenic 1.5E-17 2.9E-04 5.48-14 
Beryllium 1.5E-19 5.OE-05 3.1E-15 
Lead 2.7E- I5 
U-Total . 2.5E-05 1.5E-04 1.7E-01 
1,2-Dichloroethane O.OE+OO 
Vinyl chloride O.OE+OO 

I 

*I Total Pathway: O.OE+O( 

I Chemical Eazard 
Dermal ContadGroundwater 1 

1 .OE-l I 
9.1E-15 

I .8E+OO 

Total Rad + Chem 1 . 7 E - 0 1 1 . 8 E + 0 0 1  

FER\CRU I\ABQ\AFGWONRC.XLS\1/25194; 10:44 Ah4 ' 6  



TABLE B.3.1-2O(a) 
FUTURE ON-PROPERTY (MUTE FIELD) FARMER (RME VALUES) 

ACTIVE FLYASH PILE: HOME GROWN PRODUCE @ U f l  AFFECTED) 

IngestiodHornegrown Produce 
Compound Conc'n in Plants (pCi/kg) Intake 

NP-237 . 1.45E+00 2.2E+03 2.2E-IO 
PU-238 1.79E-01 2.7E+02 2.2E-10 
PU-239R40 7.68E-02 'I.lE+OZ 2.3E-10 
RA-226 1.19E+00 1.8E+O3 1.2E-IO 
RA-228 8.22E-01 1.2E+03 1.OE-10 
SR-90 l.54E+00 2.38+03 3.6E-ll 
TH-228 9.73E-01 I .5E+03 5.5E-I I 
TH-230 9.48E-01 1.4E+O3 1.3E-I1 
TH-232 6.91E-01 1.OE+O3 1.2E-I1 
U-234 9.25E-01 1.4E+03 1.6E-1 I 
U-235R36 5.13EM 7.7E+OI 1.6E-I1 
U-238 9.25E-01 1.4E+03 2.8E-I I 

Risk 
4.8E-07 
5.9E-08 
2.6848 
2.1E-07 
I .2E-07 
8.38-08 
8.OE-08 
I .8E-08 
1.2E-08 
2.28-08 
1 i2E-09 
3.9E-08 

- 

I I 
Tote1 Pathway: 1.2E-06 

1.21E-03 I.OE-06 4.3E+00 4.4846 
3.41E-03 2.9E-06 
4.82E-03 4.0E-06 
1.94E-02 1.6E-05 
2.36E-04 1.8E-07 
1.44E-02 1.2E-05 
2.38843 2.0E-06 
1 .O5E-02 8.7E-06 
1.51E-03 1.3E-06 
6.91E-04 5.8E-07 
2.77845 2.38-08 
1.29E-02 1.1 E45  
3.01E-02 2.5E-05 

Total Pathway 3.8E-0 

- Total 

4.8847 
5.9E-08 
2.68-08 
2.1E-07 
1.2E-07 
8.3E-08 
8 .OE-08 
1 AE-08 
1.2E-08 
2.2848 
1.2E-09 
3.9E-08 

3.4845 

4.48436 

Total Rad + Chem 4.OE-05 
FER\CRU2Rl\ABQ\AVGONRFD.XLS\1/25/94: I1:03 AM 



TABLE B.3.1-2O(a) (continued) 

ACTIVE FLYASH PILE: HOME CROWN PRODUCE (GROUNDWATER AFFECTED) 
CARCINOGENIC R S K  Total 

Dust & Groundwater 
Total Affected 

1.60E-03 2.4E+00 2.2E-IO 5.3E-10 5.3E-10 4.8E-07 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
3.81E+00 5.78+03 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
9.70E+01 1.4E+05 
5.17E+00 7.78+03 
1.07E+O2 I .6E+OS 

2.2E- IO 
2.3E- IO 
1.2E-IO 
I .OE-IO 
3.6E-11 
5.5E-I 1 
I .3E-l1 
1.2E-11 
1.6E-I 1 
1.6E-11 
2.8E-11 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.OE-07 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.3E-06 
1.2E-07 
4.5E-06 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2 .OE-07 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.3E-06 
1.2E-07 
4.5846 

Totel Pathway: 7.1E-06 

0.00E+00 O.OE+OO 
2.32E-15 1.9E-18 4.3E+00 8.4E-I8 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

I .03E-08 8.68-12 
0.00E+00 O.OE+OO 
0.00E+00 OOE+OO 
O00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 OOE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

Total Pathway: 3.68-16 

FER\CR ABQ\AVGONRRK.XLS\I/2S/94; 11:OO AM ' e  

5.9E-08 
2.68-08 
2.1E-07 
1.2E-07 
2.9E-07 
8.OE-08 
1.8E-08 
I .2E-08 
2.3E-06 
1.2E-07 
4.5E-06 

3.5E-16 3.4E-05 

8.48-38 4.48-06 

Total Rad + Chem 7.IE-061 Toral: 7.1E-06 4.7E-0S1 



a 
TABLE B.3.1-20(e) (continued) 

ACTIVE FLYASH PILE: HOME GROWN PRODUCE (Dun AFFECTED) 
NONCARCINOGENIC HAZARD 

I Radiation Hazard 
IngestionlHomegrown Produce 

Compound Conc'n in Plants (oCi/k& m Hazard 
NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

1.5E+00 
1 AE-01 
7.7E-02 

1.2E+00 
8.2E-01 

1.5E+00 
9.7E-01 
9.5E-01 
6.9E-01 
9.2E-01 
5.1E-02 
9.2E-0 1 

Total Pathway: O.OE+OO 

IngestionlHomegrown Produce 
Compound Conc'n in Plants [rndkg) m. RfDo Hazard 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 

2.3E-02 
6.8E-02 
1.2E-03 
3.4E-03 
4.88-03 

2.2E-04 
1.4E-02 
2.4E-03 
1 .OE-02 

I .9E-02. 

1.5E-03 
6.98-04 
2.8845 
1.3E-02 
3 .OEM 

1.9E-05 
5.7E-05 
1 .OE-06 
2.98-06 
4.OE-06 
1.6E-05 
1 AE-07 
1.2E-05 
2.0E-06 
8.78-06 
I .3E-06 
5.8E-07 
2.3E-08 
1.IE-05 
2.58-05 

3.0E-04 6.5E-02 
7.0E-02 8.1E-04 
5.0E-03 2.0E-04 
5.0E-03 5.7E-04 

4.0E-02 4.1E-04 
2.0E-02 9.0E-06 

5.0E-03 ' 4.0E-04 
2.OE-02 4.48-04 
5.OE-03 2.5E-04 
7.0E-05 8.38-03 
2.0E-01 I .2E-07 
7.0E-03 1.5E-03 
3.0E-01 8.48-05 

- Total 

0.1 
8.1E44 
2.OE44 
5.78-04 

4. I E44  
9.0E-06 

4.0E-04 
4.48-04 
2.58-04 
8.38-03 
I .2E-07 
1.5E-03 
8.48-05 

I U-Total O.OE+OO O.OE+OO 3.0E-03 O.OE+OO O.OE+OO I 

Total Pathway: 7.88-02 

FER\CRUZRI\ABQ\AVGoNRFD.XLS\1/25/94; 11 :03 AM 
Total Rad + Chem 7.8E-02 Total: 7.8E-02 



TABLE B.3.1-20(a) (continued) , 

ACTIVE FLYASH PILE: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 
NONCARCINOGENIC HAZARD 

Radiation H 
IngestiodHomegrown Produce 

Compound Conc'n in Plants (pCi/k& & 
NP-237 
PU-238 
PU-239R40 
RA-226 
R,A-228 
PR-90 , 

TH-228 
~ ~ - 2 3 0  
~ ~ - 2 3 2  
U-234 
U-235R36 
U-238 

1.6E-03 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
3.8E+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
9.7E+01 
5.2E+OO 
I.lE+OZ 

Total Pathway: O.OE+O( 

Compound 
Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 

Conc'n in Plants (mnlk& 
2.4E-13 2.OE-16 

O.OE+OO .O.OE+OO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

2.3E-15 1.9E-18 

I.0E-08 8.68-12 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

3.0E-04 6.68-33 
7.OEM O.OE+OO 

S.0E-03 O.OE+OO 

4.0E-02 O.OE+OO 
2.OEM O.OE+OO 

5.0E-03 3.98-16 

5.0E-03 O.OE+OC 
2.OEM O.OE+OC 
S.0E-03 O.OE+OC 
7.0E-05 O.OE+OC 
2.OE-01 O.OE+OC 
7.0E-03 O.OE+OC 
3.OE-01 O.OE+OC 

Total 
Dust & Groundwater 

I!m! Affect4 

6.68-13 
O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

3.98-16 

6.5E-02 
8.1E-04 
2.0E-04 
5.7E-04 

4. I E-04 
9.OE-06 

4.0E-04 
4.4E-04 
2.5644 
8.3E-03 
I .2E-07 
I SE-03 
8.48-05 

U-Total 3.8E-01 3.2E-04 3.0E-03 I.fE-0ll l.lE-01 l.lE-01 
Totel Pathway: 1 . 1  E-01 

FERW \ABQ\AVGONRRK.XLS\II25/94; I1:OO AM . e  Total Rad + Chem l.lE-01 Tourl: l.lE-01 

. .  
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NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

TABLE B3.1-20&) 
FUTURE ON-PROPERTY (SOUTH FIELD) CHILD 

ACTIVE FLYASH PILE: HOME GROWN PRODUCE (DUST AFFECTED) 
CARClNOGENlC RISK 

- Total 

1.45E+00 1.6E+02 
1.79E-01 2.OE+01 
7.68E-02 8.5E+00 

1.19E+00 1.3E+02 
8.22E-01 9.2E+01 

1.54E+00 1.7E+02 
9.73E-01 l.lE+02 
9.488-01 l.lE+02 
6.91E-01 7.7E+01 
9.25841 1.OE+02 
5.13EM 5.7E+00 
9.25841 l.OE+OZ 

2.2E- IO 
2.2E- IO 
2.3E-IO 
1.2E-IO 
1 .OE-10 
3.6E-1 I 
5.5E-1 I 
1.3E-I I 
1.2E-11 
1.6E-11 
1.6E-11 
2.8E-I 1 

Risk 
3.6E-08 
4.4849 
2.0E-09 
1.6E-08 
9.28-09 
6.2E-09 
6.0E-09 
1.4E-09 
9.2E-10 
1.6E-09 

2.98-09 
8.9E-11 

I I 
Total Pathway: 8.68-08 

6.82EM 2.0E-05 
1.21E-03 3.5E-07 4.3E+00 1.5E-06 
3.41E-03 9.9847 
4.828-03 1.4E-06 . 
1.94E-02 5.68-06 
2.16E-04 6.3868 
1.44EM 4.28-06 
2.38843 6.98-07 
1 .O5EM 3 .OE-06 
1 SlE-03 4.48-07 
6.91E-04 2.0E-07 
2.778-05 8.0E-09 

. 1.29E-02 3.7E-06 
3.01EM 8.7E-06 

0.00E+00 O.OE+OO 
Total Pathway: I .3E-0! 

3.68-08 
4.4E-09 
2.0E-09 
I .6E-08 
9.28-09 
6.2E-09 
6.0E-09 
1.4E-09 
9.2E- IO 
1.6E-09 
8.9E-I 1 
2.9849 

1.2E-05 

1 SE-06 

Total Rad + Chem 1.3E-05 FER\CRU2RI\ABQ\AVGONRCD.XLS\112S/94; IO:% AM 



TABLE B.3.1-20b) ( c o o ~ ~ D u ~ ~ )  

ACTIVE FLYASR PILE: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 
CARCINOGENIC RISK 

IngestiodHomegmwn Produce 
Compound Conc'n in Plants bCi/kg) Intcll;e 

Total 
Dust & Groundwater 

To(al Affected 

VP-237 
PU-238 
PU-239040 
RA-226 
RA-228 
ER-90 

-22 8 
~ ~ - 2 3 0  
~ ~ - 2 3 2  
U-234 
U-235036 
U-238 

1.60E-03 1.8E-01 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
3.81E+00 4.2E+qL 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
9.70E+01 l . lE+04 
5.17E+00 5.8E+02 
1.07E+02 1.2E+04 

2.2E-IO 
2.2E- IO 
2.3E- 10 
I .2E-10 
I .OE-10 
3.6E-ll 
5.5E-ll 
1.3E-ll 
I .2E-l1 
1.6E-ll 
1.6E-11 
2.8E-11 

3.9E-I 1 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1 SE-08 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.7E-07 
8.9E-09 
3.3847 

I 

Total Pathway: 5.3E-07 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

I .03 EO$ 3 .OE- 12 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
O00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

Total Pathway: 1.2E-Ii 

FER\CRU' BQ\AVGONRCW.XLS\l/2.5/94; 10:57 A M  

O Q E  

3.9E-I I 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

I SE-08 
O.OE+OO 
O.OE+OO 
O.OE+OO 

I .7E-07 
8.98-09 
3.3E-07 

I .2E-16 

2.9E-I 8 

3.6E-08 
4.4849 
2.0E-09 
1.6E-08 
9.2E-09 
2.IE-08 
6.0E-09 
1.4E-09 
9.2E-IO 
I .7E-07 
9.OE-09 
3.4E-07 

I .2E-05 

1 SE-06 

To~el Rad + Chem 5.3647) Totul: 5.3E-07 I .4E45l a I I 



TABLE B.3.1.20&) (continued) 

ACTIVE FLYASH PILE: HOME GROWN PRODUCE @US AFFECTED) 
NONCARClNOGENlC HAZARD 

IngestiodHomegrown Produce 
Compound Conc'n in Plants (pcilkg) RfDo Hazard 

N P-23 7 1.5E+00 
PU-238 1.8E-01 
PU-239R40 7.7E-02 
RA-226 1.2E+00 
RA-228 8.2E-01 
SR-90 l.SE+OO 
TH-228 9.7E-01 
~ ~ - 2 3 0  9.5E-01 
~ ~ - 2 3 2  6.9E-01 
U-234 9.2E-01 
~ - 2 3 ~ ~ 3 6  5 . IEM 
U-238 9.2E-01 

Total Pathway: O.OE+OO 

0.3 
3.3E-03 
8.2E-04 
2.3E-03 

I .6E-03 
3.7E-05 

I .6E-03 
I .8E-03 
I .OE-03 
3.3842 
4.7E-07 
6.2E-03 
3.4E-04 

Arsenic 

Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lend 
Molybdenum 
Nickel 
Selenium 
rhallium 
roluene 
Vanadium 
Zinc 

0.3 
3.3E-03 
8.2E-04 
2.3E-03 

1.6E-03 
3.7E-05 

I .6E-03 
1.88-03 
1 .OE-03 
3.38-02 
4.78-07 
6.26-03 
3.4E-04 

2.3E-02 
6.8EM 
1.2E-03 
3.4E-03 
4.88-03 
1.9EM 
2.2E-04 
I .4E-02 
2.48-03 
1 .OEM 
I SE-03 
6.98-04 
2.8E-05 
I .3E-02 
3 .OEM 

7.9E-05 
2.3E-04 
4.1E-06 
1.2E-05 
1.6E-05 
6.6E-05 
7.38-07 
4.98-05 
8.1E-06 
3.58-05 
5.1E-06 
2.3846 
9.4E-08 
4.4E-05 
1 .OE-04 

3 .OE-04 
7.0em 
5 .OE-03 
5.0E-03 

4.0em 
2.0em 

5.0E-03 
2.OE-02 
5.0E-03 
7.OE-05 

7.0E-03 
3.OE-01 

.2.0E-01 

U-Total O.OE+OO O.OE+OO 3.0E-03 
Total Pathway: 

FER\CRU2RI\ABQ\AVGONRCD.XIS\1/25/94; IO:% AM 
Total Rad t Chem 

- Total 

.OE+OOl O.OE+OO 
0.3 



TABLE B.3.1-20b) (continued) 

ACTIVE FLYASH PILE: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 
NONCARCINOGENIC HAZARD 

I Radiation Hazard 
IngestiodHomegrown Produce 

Compound Conc'n in Plants (oCi/k& & RfDlo) Hazard 
NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

1.6E-03 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
3.8E+OO 
O.OE+OO 
O.OE+OO , 

O.OE+OO 
9.7E+01 
5.2E+OO 
I . IE+M . 

To~nl Pathway: O.OE+OO 

Total 
Dust & Groundwater 

- Total Affected 

c3 
t I 
-4 

Compound 
Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 

Conc'n in Plants Ime/k& 

O.OE+OO 
2.38-15 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1 .OE-08 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.4E-13 
- Intake 

O.OE+OO 
8 .OE- I6 

7.9E- 18 
0.OEtOO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

3,SE-I 1 

m m  
3.0E-04 2.7E-12 
7.0E-02 O.OE+OO 

5.0E-03 O.OE+OO 

4.0E-02 O.OE+OO 
2.0E-02 O:OE+OO 

5.0E-03 O.OE+OO 
2.OE-02 O.OE+OO 
5.0E-03 O.OE+OO 
7.OE-05 O.OE+OO 
2.OE-01 O.OE+OO 
7.0E-03 O.OE+OO 
3.0E-01 O.OE+OO 

5.0E-03 1.6E-15 

2.78-12 
O.OE+OO 

1.6E-15 
O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.6E-01 
3.3843 
8.28-04 
2.3E-03 

1.6E-03 
3.7E-05 

I .6E-03 
I .8E-03 
I .OE-03 
3.3E-02 
4.7E-07 
6.2E-03 
3.48-04 

U-Total 3.8E-01 1.3E-03 3.0E-03 4.3E-01 I 4.3E-0 I 4.3E-01 
Total Pathway: 0.4 

Total Rad + Chem Total: 4.3E-01 7.5E-01 a 1057 AM 



TABLE B.3.1-21(8) 
FUTURE ON-PROPERTY (SOUra FIELD) FARMER (RhIE VALUES) 

ACTIVE FLYASH P U  BJEF AND MILK (DUST AFFECTED) 
CARCINOGENIC RISR 

1.. I 

. 
P 

3.46E-02 2.5E+OL 1.2E-10 3.1E-08 
2.32E-02 1.7E+02 1.OE-10 1.7E-0)I 
1.18E-01 8.7E+02 3.6E-11 3.1E-08 
2.87E-04 2.1E+00 5.SE-11 1.2E-1( 
3.08E-04 2.3E+00 1.3E-11 2.9E-11 
2.25E-04 1.7E+OO 1.2E-I1 2.OE-I1 
3.618-02 2.7E+02 1.6E-11 4.2EG 

Total Pathway: 9.2E-08 

IngestionlBeef 
Compound Conc'n in Beef (PCikg) - Intake 

NP-237 5.06E-03 9.3E+00 2.2E-10 2.0E-05 
PU-238 5.82E-06 1.1E-02 2.2E-IO 2.48-12 
PU-239I240 2.50E-06 4.6E-03 2.3E-10 l.lE-12 
RA-226 1.92E-02 3.5E+01 1.2E-10 4.28-09 
RA-228 1.29E-02 2.4E+01 1.OE-10 2.4E-09 
SR-90 2.37E-02 4.3E+01 3.6E-11 1.6E-09 
TH-228 3.45E-04 6.3E-01 5.5E-11 3.SE-11 
TH-230 3.70E-04 6.8E-01 1.3E-11 8.8E-12 
TH-232 2.70E-04 5.OE-01 1.2E-11 5.9E-12 
u-234 1.2OE-02 2.2E+01 1.6E-11 ' 3.5E-10 
U-235/236 6.68E-04 1.2E+00 1.6E-11 1.9E-11 
U-238 1.20E4.2 2.2E+01 2.8E-11 6.2E-1C 

I I 
Total Pathway: 1.1E-08 

F s 

6.40E-04 6.6E-07 
7.86E-05 8.1E-08 4.3E+00 3.5E-07 
1.22E-03 1.3E-06 
6.23E43 6.4E-06 
1.26EM 1.3E-05 
I .  1 9 E a  I .2E-12 
2.79E-04 2.9E-07 

O.OOE+OO O.OE+OO 
4.15E-03 4.3E-06 
1.47E-03 l.SE-06 

3 1.79E-03 1.8E-06 

4 2.09E-03 2.IE-06 
2.01E-01 2.1E-04 

O.OOE+OO O.OE+OO 

cjl 2.348-08 2.4E-11 

~~ 

Total Pathway: 5 .7E4 

Total Rad + Chem 5.8E-06 

FER\CRU2RI\ABQ\ABFONFFD.XLSlf.25/!34; I1:OX AM 

1498-03 6.1E-06 

3.33E-04 1.4E-06 
6.23E-04 2.6E-06 
1.89E-03 7.8E-06 

7.07848 2.9E-10 4.3E+00 1.2E-09 

3.778-30 1.5E-12 
2.33E-04 9.6E-07 

' 0.00E+00 O.OE+OO 
6.91E-04 2.8E-06 
3.928-04 1.6E-06 
8.95E-05 3.7E-07 
7.39E3-09 3.OE-11 
167E-05 6.9848 
2 OIE-02 8.2E-05 

O.OOE+Oo O.OE+OO 

Total Pathway: 6.5E4Ji 

2.8E-09 
4.28-12 
1.9E-12 
3.SE-08 
1.9E-08 
3.3E-08 
1.5E-IO 
3.8E-11 
2.6E-I1 
4.6E-09 
2.SE-10 
8.0E-09 

6.1E-06 

3.5E-07 

e: Total Rad + Chem 7.48-07 



TABLE B.3.1-21(a) (continued) 

-.- ACTIVE. n Y A S H  PILE: BEEF AND MlLK (GROUNDWATEX AFFECTED) 
CARCXNOGENIC RISK 

r b  f 
2 I 
u 

O.OOE+OO O.OE+OO 2.2E-10 O.OE+OO 
O.OOE+OO O.OE+OO 2.3E-IO O.OE+OO 
O.OOE+OO O.OE+OO l.2E-IO O.OE+OO 
O.OOE+OO O.OE+OO 1.OE-10 O.OE+OO 

1.54841 l.lE+03 3.6E-I1 4.1E-08 
O.OOE+OO O.OE+OO 5.5E-I1 O.OE+OO 
O.OOE+OO O.OE+OO l.3E-II O.OE+OO 
O.OOE+OO O.OE+OO 1.2E-ll O.OE+OO 
2.12E+OO 1.6E+O4 l.6E-II 2.5E-07 

1.13E-01 8.38+02 1.6E-ll 1.3E-08 
2.34E+OO 1.7E+O4 2.8E-ll 4.8E-07 

M 
Total Pathway: 6.4E-08 Total Pathway: 7.8E-07 

7 = 
\b 
Q\ 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

Thallium O.OOE+OO O.OE+OO 
Toluene O.OOE+OO O.OE+OO 
Vanadium O.OOE+OO O.OE+OO 
Zinc O.OOE+OO O.OE+OO 
U-Total 2.78E-03 2.9E-06 

I .  llE-IO I .  IE-I3 

a 
brl 
-1 

Comwund 
Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 
U-Total 

Conc'n in Milk lmnlL) intake Risk 
5.138-36 2.1E-18 1.8E+OO 3.E-18 

O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
0.OOE +OO' 0.OE +OO 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

7.6oE-20 3.1E-22 4.3E+00 1.3E-21 

9.24E-11 3.88-13 

O.OOE+OO O.OE+OO ' 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

8.33E-03 3.4E-05 

Total Pathway: 3. IE-17 Total Pathway: 3.7E-18 

Total Rad + Chem 6.4E-08 
FER\CHU \ABQ\ABFONFFW.XLS\IRWY4; I I:O# A M  ' 0  

Total 
Dust & Groundwater 

Total Afrected 

1.7E-12 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

4.3508 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.7E-07 
1.4E-08 
5.2E-07 

2.8E-09 
4.2E-12 
1.9E-12 
3.5E-08 
I .9E-08 
7.6E-08 
1.5E-10 
3.8E-ll 
2.6E-I I 
2.7E-07 
1.4E-08 
5.3E-07 

3.4E-17 6.1E-06 ' 

3.7E-19 . 3.5E-07 

Total Rad + Chem 7.86-07 7.4E-06 



TABLE B.3.1-21(a) (continued) 

IngestiodMilk 
Comwund Conc'ninMilk IDCiIL) Intake RfDo !tisJ 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-235/236 
U-238 

S.lE-03 
S.8E-06 
2. SE-06 
1.9E-02 
1.3E-02 
2.4E-02 
3.48-04 
3.7E-04 
2.7E-04 
1 .LE- 
6.7E-04 
1.2E-02 

' 

: '3 
. a-1 

LV 
-1 

ACTIVE FLYASH PILE: BEE% AND MILK (DUST AFFECTED) 
NONC4RCINOGENIC HAZARD 

W 

Arsenic 3.0E-03 3.1E-06 3.0E-04 I.OE-02 Arsenic 9.01E-05 3.7EM 3.0E-04 l.2E-03 
Barium 6.4E-04 6.6E-07 7.OE-02 9.4E-06 Barium 1.49E-03 6.IE-06 7.0E-02 8.8EM 
Beryllium 7.9E-05 8.1E-08 S.0E-03 1.6E-05 Beryllium 7.07E-08 2.9E-10 5.OE-03 S.8E-08 
Chromium 1.2E-03 1.3E-06 S.OE-03 2.SE-04 Chromium 3.33E-04 1.4E-06 5.0E-03 2.7E-04 
Cobalt 6.2E-03 6.4E-06 Cobalt 6.238-04 2.6EW 
Copper 1.3E-02 1.3E-OS 4.OE-02 3.2E-04 Copper. 1.89843 7.8E-06 4.0E-02 1.9E-04 
Cyanide 1.2E-09 1.2E-12 Cyanide 3.778-10 1.SE-I2 2.0E-02 7.7E-ll 
Lead 2.8E-04 2.9E-07 Lead 2.338-04 9.6EM 
Molybdenum O.OE+OO O.OE+OO Molybdenum 0.00E+00 O.OE+OO 5.0E-03 O.OE+a 
Nickel 4.1E-03 4.3E-06 Nickel 6.91E-04 2.8E-06 2.OE-02 1.4E-04 
Selenium l.SE-03 1.SE-06 Selenium 3.92E-04 l.6E-06 S.OE-03 3.2E-04 
Thallium 1.8E-03 1.8E-06 Thallium 8.95E-05 3.7EM 7.OE-0S S.3E-03 
Toluene 2.38-08 2.4E-ll Toluene 7.396-09 3.OE-11 2.0E-01 1.5E-10 
Vanadium 2.1E-03 2.1E-06 Vanadium 1.678-05 6.98-08 7.0E-03 9.8E-06 
Zinc 2.OE-01 2.1E-04 Zinc 2.01E-02 8.2E-0S 3.0E-01 2.7E-04 
U-Total O.OE+OO O.OE+OO 3.0E-03 O.OE+ O.OOE+W O.OE+OO 3.0E-03 O.OE+O( 

4.aE-04 
I .  16E-06 
S.OOEM 
3.46E-02 
2.32E-02 
I .  18E-01 
2.87E-04 
3.088-04 
2.2SE-04 
3.61E-02 
2.00E-03 
3.61E-02 

I U I 1 1  
Total Pathway: O.OE+OO Total Pathway: O.OE+a s 

3 
IngestionlBeef IngestiodMilk 

Comwund Conc'n in Beef ( m a k g )  - Intake RfDo Comwund Conc 'ninMil t  ImalL) Intake RfDo !tisJ 

2.OE-02 6. IE-11 

5.OE-03 O.OE+OO 
2.0E-02 2.lE-04 
S.0E-03 3.OE-04 
7.OE-05 2.6E-02 
2.OE-01 1.2E-10 
7.0E-03 3.lE-04 
3.0E-01 6.9E-04 

Total Pathway: 3.9E-02 Total Pathway: 7.8E-03 

Total Rad + Chem 3.9EM 

FER\CRUIRI\ABQ\ABFONFFD.XLS\IR5194; I1:OE Ah4 

I .2E02 
9.7E-05 
I .  6E-05 
S.2E-W 

n n  S.2E-W 
1.4E-10 

b 
.s 13 
4 2  

3.5E-04 

6.2E-M - A  
3.2EM S W  
2.7E-IO 

3.2E44 5 ,  
9.6E-04 

O.OE+OO I * .  

+ 
,w 

Total Rad + Chem 7.8E-031-4.6EMI 



TADLE B.J.l-Zl(a) (continued) 

ACTIVE FLYAS11 PILE: BEEF AND MILK (GROUNDWATER AFFECTED) 

IngestiodMiIk 
Comvound Conc'o inMiIk IDCi/L) intake RfDo E 

NP-237 
PU-238 
PU-239f240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-235t236 
U-238 

NON 

3. E46 

O.OE+OO 
O.OE+OO 
O.OE+OO 

3.1E3-02 
O.OE+OO 
O.OE+OO 
O.OE+OO 

7.1E-01 
3.8802 

Total Pathway: O.OE+o( 
? 
c( U 

F 

Zinc , O.OE+OO O.OE+OO 3.OE-01 O.OE+OO 
U-Total. 2.8E-03 2.9E-06 3.0E-03 9.SE-04 

Zinc O.OOE+OO O.OE+OO 3.0E-01 O.OE+OO 
U-Total . 8.33E-03 3.4645 3.0E-03 I.IE3-02 

2.82801 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

1.S4E-01 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.12E+OO 

I .  13E-01 
2.34E+OO 

I 
Total Pathway: O.OE+U 

io 
00 

O.OOE+OO O.OE+OO S.0E-03 O.OE+OC 
O.OE+OO OOE+OO O.OOE+OO O.OE+OO I 

Copper 
Cyanide 
Lead 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 

O.OE+OO O.OE+OO 4.0E3-02 O.OE+OO 
O.OE+OO O.OE+OO 2.0E-02 O.OE+OO 

O.OE+OO O.OE+OO S.0E-03 O.OE+OO 
O.OE+OO O.OE+OO 2.0E4.2 O.OE+OO 
O.OE+OO O.OE+OO S.0E-03 O.OE+OO 
O.OE+OO O.OE+OO 7.OE-05 O.OE+OO 
O.OE+OO O.OE+OO 2.0E-01 O.OE+OO 
O.OE+OO O.OE+OO 7.0E-03 O.OE+OO 

l.lE-IO l .lE-I3 

O.OOE+OO O.OE+OO 4.0E3-02 O.OE+OO 
O.OOE+OO O.OE+OO 2.0E02 O.OE+OO 

O.OOE+OO O.OE+OO S.0E-03 O.OE+OO 
O.OOE+OO O.OE+OO 2.OEM O.OE+OO 
O.OOE+OO O.OE+OO S.0E-03 O.OE+OC 
O.OOE+OO O.OE+OO 7.0E-05 O.OE+OC 
O.OOE+OO O.OE+OO 2.OE-01 O.OE+OC 
O.OOE+OO O.OE+OO 7.0E-03 O.OE+OO 

9.24E-11 3.8E-13 

Total Rad + Chem 9.5E-04 

6.6E- I4 
O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 

l.7E-17 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

I .2E-02 

I .2E-02 
9.7E-0.5 
1.6E-05 
S.2E-04 

5.2E-04 
1.4E-IO 

I 3.5E-04 
6.2E-04 
3.2E3-02 
2.7E-IO 
3.2E-04 
9.6E-04 
I .2E3-02 

Total Rad + Chem 1. IE02 5.9E-02 



... . . .  

c i 

:- 1 
." 

FUTURE ON-P 

ACTIVE FLYASA PlI 
c 

1.29E-02 7.8E-01 1.OE-IO 7.8E-ll 
2.378-02 1.4E+00 3 . S - l l  5.2E-ll 
3.45E-04 2.IEM 5.5E-I1 1.2E-12 
3.70E-04 2.3EM 1.3E-11 2.9E-13 
2.70E-04 1 .a42 1.2E-1 1 2.OE-13 
1.20E-02 7.3E-01 I.6E-I1 1.2E-ll 
6.68E-04 4.lE-02 1.6E-11 6.3E-I3 

F 
w 
U U 

b ~ o t a ~  Pathway: 3 . m i a  

TABLE B.3.1-2l(b) 
IOPWW (SOVra FIELD) CHILD 
B BEEF AND MILK (DUST AFFECTED) 
LRCINOGENIC RISK 

IngestionMilk I 
Comwund 

NP-237 
PU-238 
PU-239/240 
EU-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-239236 
U-238 

Conc'n in Milk IpCilL) 
4.60E-04 6.6E-01 
l.16E-06 1.7E-03 
5.00E-07 7.IE-04 
3.46802 4.9E+01 
2.32E-02 3.3E+01 
1.18E-01 1.7E+o2 
2.87E-04 4. LE41 
3.088-04 4.4E-01 
2.25E-04 3.2E-01 
3.61EM 5.2E+01 
2.00E-03 2.9E+00 
3.61E-02 5.2E+01 

a 
2.2E-10 
2.2E-10 
2.3E-10 
l.2E-10 
I.0E-10 
3.6E-I I 
5.5E-ll 
l.3E-ll 
1.2E-11 
l.6E-II 
1.6E-ll 
2.8E-11 

Risk - 
1.4E- 10 
3.7E-I3 
1.6E-13 
5.9E-09 
3.3E-W 
6. IE-09 
2.3E-ll 
5.7E-I2 
3.98-12 
8.2E-10 
4.4E-I 1 
1.4E-09 

\o 

7.86E-05 1.2E-08 4.3E+00 5.4E-08 
1.22E-03 I .9EM 
6.23E-03 9.9E-07 
1.26EM 2.0E-06 
1.19E-09 1.9E-13 
2.79E-04 4.48-08 

0.00Et00 O.OE+OO 
4.15E-03 6.6E-07 
1.47E-03 2.38-07 

3 1.79E-03 2.8E-07 

4 2.WE-03 3.3EM 
-.-I 2.01E-01 3.2E-05 

0.00E+00 O.OE+OO 

UI 2.34848 3.78-12 

~ 

Total Pathway: 8.9E-01 

Total Rad + Chem 8.9E-07 

FER\CRUZRI\ABQ\ABFONRCD.XLS\IR5/94; I1:07 AM 

Total Pathway: I AE-08 

I Rhk 
IngestionMilk 

AtseniC 9.0lE-05 3.4E-07 1.8E+00 5.9E-01 
Barium l.49E-03 5.6E-06 

Chromium 3.33E-04 1.2E-06 
Cobalt 6.23E-04 2.38-06 
Copper l.89E-03 7.1E-06 

Comwund Conc'n inMilk fmalL) 

Beryllium 7.07E-08 2.S-10 4.3E+00 1.1E-CE 

Cyanide 3.77E-IO 1.4E-12 
Lead 2.33E-04 8.7E-07 
Molybdenum 0.00E+00 O.OE+OO 
Nickel 6.91E-04 2.6E-06 
Selenium 392E-04 1.5E-06 
Thallium 8.95E-05 3.3E-07 
Toluene 7.398-09 2.8E-ll 
Vanadium 1 67E-05 6.2E-08 
Zinc 20lE-02 75E-05 
U-Total O00E+00 OOE+OO 

Total Pathway: 5.9E-0 

- Total 

2. IE-10 
4.4E-13 
2.OE-13 
6. 1E-09 
3.4E-09 
6. IE-09 
2.4E-I1 
6.OE-12 
4.1E-12 
8.4E-10 
4.5E-I 1 
1.5E-09 

I .4E-06 

5.5E-08 

Total Rad + Chem 6.lE-07-1 



I TABLE B.3.1-21(b) (continued) 

c 
0 
0 

9 
er 
TI1 

ACTIVE FLYASH PILE: BEIW AND hlILK (GROUNDWATER AFFECTED) 
-' . CARCINOGEVIC RISK 
-' ; 
5 '  . a  
L 

I- 

4.0E-CM 2.2E-IO 8.98-14 
O.OE+OO 2.2E-IO 0.OE+0(1 
0 OE+OO 2.3E-IO'O.OE+0(1 

O.OOE+OO O.OE+OO I.OE-IO 0.OE+0(1 
1.S4E-01 2.2E+02 3.6E-ll 7.9E49 

O.OOE+OO O.OE+OO S.SE-I1 O.OE+m 
O.OOE+OO O.OE+OO 1.3E-ll O.OE+OC 
O.OOE+OO O.OE+OO 1.2E-ll O.OE+OC 
2.12E+OO 3.OE+03 1.6E-ll 4.8508 

l.13E-01 1.6E+02 1.6E-I1 2.SE-OS 
2.34E+OO 3.3E+03 2.8E-I1 9.4E-08 W 

Chem 
IngestionlBeef 

Compound Conc'ninBeef ( m a k g )  intake SFJoJ Risk 
Arsenic 1.71E-14 2 .E-I8  I.8E+OO 4.88-18 
Barium O.OOE+OO O.OE+OO 
Beryllium 8.4%-17 1.3E-20 4.3E+OO S.8E-20 
Chromium O.OOE+OO O.OE+OO 
Cobalt O.OOE+OO O.OE+OO 
Copper O.OOE+OO O.OE+OO 
Cyanide O.OOE+OO O.OE+OO 

Molybdenum O.OOE+OO O.OE+OO 
Nickel O.OOE+OO O.OE+OO 
Selenium OOOE+OO O.OE+OO 
Thallium O.OOE+OO O.OE+OO 
Toluene O.OOE+OO O.OE+OO 
Vanadium O.OOE+W O.OE+OO 
Zinc OOOE+OO OOE+OO 
U-Total 

Lead l.llE-IO 1.8E-14 

2.78843 4.4E-07 

- 
U Total Pathway: 2. IE-09 Total Pathway: 1 .SEM 

- al Risk 
IngestionlMilk 

Compound Conc'n in Milk lmalL) SFJoJ Risk 
Arsenic 5.13E-I6 1.9E-18 1.8E+OO 3.3818 
Barium O.OOE+OO O.OE+OO 
Beryllium 7.60E-20 2.8E-22 4.3E+OO I2E-21 
Chromium O.OOE+OO O.OE+OO 
Cobalt O.OOE+OO O.OE+OO 
Copper 0.OOEtOO OOE+OO 
Cyanide O.OOE+OO O.OE+OO 

Molybdenum O.OOE+OO O.OE+OO 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 
U-Total 

Lead 9.24E-11 3.4E-13 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

8.33E-03 3. IE-05 

c-3 Total Pathway: 4.8E-18 Total Pathway: 3.3E-18 
w 

Total Rad + Chem 2.1E-09 

Total 
h s t  & Groundwater 

To(al Affected 

1.3E-13 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

8.0E-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 

4.98-08 
2. SE-09 
9.SE-08 

8.IE-I8 

S.9E-20 

2.1E-IO 
4.48-13 
2.OE-13 
6. IE-09 
3.4E-09 
I .4E-08 
2.4E-I I 
6.OE-12 
4. IE-I2 
S.OE-08 
2.6E-09 
9.6E-08 

1.4E-06 

5 .  5E-OS 

Total Rad + Chem I.SEM 1.7E-06 

FER\CRU C(\ABFONRCW,XLS\IRS/Y4; t l : O 6  A M  ' a  



. .  

.. . ., 

Ingestiodhlilk 
Comwund Conc'ninMilk IDCiIL) RfDo Hazard 

NP-237 4.mE-04 6.6E-01 
PU-238 1.16E-06 1.7E-03 
PU-239I240 5.00EM 7.lE-04 
RA-226 3.46E-02 4.9E+01 
RA-228 2.32E-02 3.3E+01 
SR-90 1.18E-01 1.7E+02 
TH-228 2.87E-04 4.1E-01 
TH-230 3.08E-04 4.4E-01 
TH-232 2.25E-04 3.2E-01 
u-234 3.61E-02 5.2E+01 
U-235f236 2.00E-03 2.9E+00 
U-238 3.61E-02 5.2E+01 

TABLE B.3.1-21(b) (continued) 

ACTIVE FLYASH PILE: BEEF AND MnK (DUST AFFECTED) 
NO 

5.1E-03 
5 .  BE46 
2.5E-06 
1.9E-02 
1.3E-02 
2.4E-02 
3.48-04 
3.7E-04 
2.7844 
1.2EM 
6.7E-04 
I .2E-02 

1 
Total Pathway: O.OE+OI 

3.0E-03 5.6E-06 
6.4E-04 1.2E-06 
7.9E-05 1.5E-07 
1.2EM 2.38-06 
6.28-03 1.2E-05 
1.3E-02 2.38-05 
1.2E-09 2.2E-12 
2.8E-04 5.2E-07 

O.OE+OO O.OE+OO 
4.IE-03 7.7E-06 
1.5E-03 2.7E-06 
1.8E-03 3.38-06 
2.38-08 4.3E-ll 

3.0E-04 1.9E-02 
7.OE-02 1.7E-05 
S.OE-03 2.9E-05 
5.0E-03 4.5E3-04 

4.OE-02 5.9E3-04 
2.OEM I.IE-IC 

comwuna 
! Arsenic 
i Barium 
i Beryllium 
I Chromium 

Cobalt 
I Copper 
1 Cyanide 

Lead 
5.0E-03 O.OE+OO Molybdenum 
2.0E-02 3.8E-04 . Nickel 
5.0E-03 5.5844 Selenium 
7.0E-05 4.7E-02 Thallium 
2.0E-01 2.2E-10 Toluene 

2.1E-03 3.98-06 7.0E-03 5.5E3-04 
2.OE-01 3.7E-04 3.OE-01 1.2E-03 

O.OE+OO O.OE+OO 3.0E-03 O.OE+OC 

Total Pathway: 7.OE-02 

Total Rad + Chem 7.OE-02 

9.01E-05 3.98-06 
1.49E-03 6.5E-05 
7.07E-08 3.1E-09 
3.33E-04 1.4E-05 
6.23E-04 2.7E-05 
1.89E-03 8.2E-05 
3.776-10 1.6E-11 
2.33E-M 1.OE-05 

0.00E+00 O.OE+OO 
6.91844 3.OE-05 
3.92E-04 1.7E-05 
8.95E-05 3.9E-06 
7.398-09 3:2E-IO 

3.0E-04 1.3E-02 
7.OE-02 9.3E-04 
5.0E-03 6.IE-07 
5.0E-03 2.9E-03 

4.OE-02 2.1E-03 
2.0E-02 8.2E-10 

5.0E-03 O.OE+OO 
2.OE-02 1.5E-03 
5.0E-03 3.48-03 
7.0E-05 5.6E-02 
2.0E-01 1.6E-09 

Vanadium 1.67E-05 7.3EM 7.0E-03 I.OE-04 
Zinc 2.01EQZ 8.7E-04 3.OE-01 2.9E-03 
U-Total 0.00E+00 O.OE+OO 3.0E-03 O.OE+OO 

Total Pathway: 8.2EM 

3.2E-02 
9.48-04 
3. OE-05 
3.38-03 

2.6E-03 
9.3E-10 

I .9E-03 
4.0E-03 
I.OE-O1 
1.8E-09 
6.6E-04 
4. IE-03 

O.OE+OO 

Total Rad + Chem 8.2E-021-1.SE-O-jl 

FER\CRU2RI\ABQ\ABFONRCD.XLS\lfZ5/94; I1:07 AM 



TABLE B.J.I-tl(b) (continued) 

ACTIVE FLYASll PILE: BEEF AND MILK (GROUNDWATER AFFECI'EI)) 
NONCA RCINOGeNlC HAZARD 
Rsdi 

Ingestionkef 
Compound Conc'n inBeef CpCi/k& e RfDo . 

NP-237 3. lE-06 
PU-238 O.OE+OO 
PU-239i240 O.OE+OO 
RA-226 O.OE+OO 
RA-228 O.OE+OO 
SR-90 3. I E M  
TH-228 O.OE+OO 
TH-230 O.OE+OO 
TH-232 O.OE+OO 
U-234 7.IE-01 
U-235036 3.8EM 
U-238 7.8E-01 

Total Pathway: O.OE+OC 

1.7E-14 3.2E-17 
O.OE+OO O.OE+OO 

8.48-17 1.6E-I9 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

l.lE-10 2.IE-I3 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

2.8E-03 S.IE-06 

3.0E-04 I. IE-13 
7.0EM O.OE+OO 
S.OE-03 3. IE-17 
S.OE-03 O.OE+OO 

4.OEM O.OE+OO 
2.OEM O.OE+OO 

S.OE-03 O.OE+OO 
2.OE-02 O.OE+OO 
S.OE-03 O.OE+OO 
7.OE-05 O.OE+OO 
2.0E-01 O.OE+OO 
7.OE-03 O.OE+OO 
3.0E-01 O.OE+OO 
3.0E-03 l.7E-03 

Ion Hazard 
IngestiodMilk 

Compound Coac'niaMilk rpCi/L) Intake RfDo Hazard 
NP-237 2.82E-07 4.0E-04 
PU-238 O.OOE+OO O.OE+OO 
PU-239/240 O.OOE+OO O.OE+OO 
RA-226 O.OOE+OO O.OE+OO 
RA-228 O.OOE+OO O.OE+OO 
SR-90 1.54E-01 2.2E+02 
TH-228 O.OOE+OO O.OE+OO 
TH-230 O.OOE+OO O.OE+OO 
TH-232 O.OOE+OO O.OE+OO 
u-234 2.12E+OO 3.0E+03 
11-235036 1.l3E-01 l.6E+02 
U-238 2.34E+OO 3.3E+03 

Total Pathway: O.OE+O 

Arsenic 
Barium 
Beryllium 
C h m m i u m 
Cobalt 
Copper 
Cyanide 
Lead 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 
U-Total 

5.13E-16 2.28-17 
O.OOE+OO O.OE+OO 

7.60E-20 3.3E-21 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

9.248-11 4.OE-12 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO 0.OEtOO 
O.OOE+OO O.OE+OO 

8.33E-03 3.6E-04 

3.OE-04 7.4E-14 
7.OEM O.OE+OO 
S.OE-03 6.6E-I9 
S.OE-03 O.OE+OO 

4.OEM O.OE+OO 
2.0EM O.OE+OO 

S.0E-03 O.OE+OO 
2.OE-02 O.OE+OO 
5.0E-03 O.OE+OO 
7.0E-05 O.OE+OO 
2.OE-01' O.OE+OO 
7.0E-03 O.OE+OO 
3.0E-01 O.OE+OO 
3.0E-03 1.2E-01 

Told 
l h t  & Groundwater 

Total Affected 

I .  8E- 13 
O.OE+OO 

3.26-17 
O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE t 00 
O.OE+OO 
O.OE+OO 

I .2E-01 

3.2EM 
9.4E-04 
3.OE-05 
3.3E-03 

2.6E-03 
9.3E- IO 

1.9E-03 
4.0E-03 
I.OE-01 
1.8em 
6.6E-04 
4. IE-03 
1.2E-01 

I I I  J 
, ' Total Pathway: l.7E43 Total Pathway: 1.2E-01 

Total Rad + Chem 1.7E-03 Total Rad + Chem 1.2E-01 2.7E-01 

FER\CRU \ABQ\ABFONRCW.XLS\lR5194; 11:06 AM ' 6  I a 



w 

s 
H H 
Y I 

c. 

4.13E-05 
5.25E-06 
2.25E-06 
3.45E-05 
2.40E-05 
3.38E-05 
2.85845 
2.78845 
2.03845 
2.70845 
1.50E-06 
2.70E-05 

3.6E-01 
4.5E-02 
1.9E-02 
3.OE-01 
2.1E-01 
2.9E-01 
2.5E-01 
2.4E-01 
I .8E-01 
2.3E-01 
I . 3EM 
2.3E-01 

2.9E-08 
3.98-08 
3.8E-08 
3 .OE-09 
6.9E- IO 
6.2E-11 
7.8E-08 
2.9E-08 
2.88-08 
2.6E-08 
2.5E-08 
5.2E-08 

I .OE-08 
1.8E-09 
7.4E- IO 
8.9E- IO 
1.4E-10 
1.8E-I 1 
1.9E-08 
7.0E-09 
4.9849 
6.1 E 4 9  

1.2E-08 
3.2E-IO 

TABLE B3.1-22 
FUTURE, ON-PROPERTY (SOUTH FIELD) FARMER 

ACTIVE FLYASH PILE: SURFACE MATERIAL (CT VALUES) 
CARCINOGENIC RISK 

NP-237 
PU-238 
PU-239I240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

5.5E+00 
7.2E-01 
3.3E-01 

4.6E+00 
3.2E+00 
4.5E+00 
3.8E+00 
3.7E+00 
2.7E+00 
3.6E+00 

I .6E-01 
3.6E+00 

1.7E+03 
2.28+02 
l.OE+02 
1.4E+03 
9.6E+02 
1.3E+03 
I .2E+03 
l.lE+03 
8.OE+02 
l . lE+03 
4.8E+01 
l.lE+03 

2.2E- IO 
2.2E-10 
2.3E-10 
1.2E-10 
1 .OE-IO 
3.6E-11 
5.5E-I 1 
1.3E-I 1 
1.2E-11 
1.6E-I 1 
1.6E-I 1 
2.8E-11 

3.6E-07 
4.8E-08 
2.3E-08 
1.7E-07 
9.6848 
4.9E-08 
6.3848 
1.4E-08 
9.6E-09 
1.7E-08 

3 .OE-08 
7.7E-IO 

I 1  I 
Total Pathway: 6.3E-08 Total Pathway: 8.8E-07 

1.90E-06 9.2849 
3.538-08 1.7E-10 8.4E+00 1.4E-09 
9.98E-08 4.8E-10 4.IE+Ol 2.0E-08 
1.41E-07 6.8E-10 
5.54E-07 2.78-09 

4.16E-07 2 .OE-09 

3.01E-07 1.5E-09 

2.25849 l.IE-II 

6.45848 3.IE-10 

4.438-08 2.1E-10 
2.03848 9 8E-ll 
7.50E- IO 3.6E- I 2 
3.77847 1.8E-09 

Total Pathway: 7.OE-0)I 

Total Rad + Chem 1.3E-07 
FER\CRU2RI\ABQ\AFSLONCT.XLS\1/25/94; I1:16 AM 

IngestiodSoil 
ComDound Conc'n (rnnlkd intake Risk 

Arsenic . 9.OE+01 1.5E-05 l .8E+00 2.7E-05 
Barium 2.5E+02 4.3E-05 
Beryllium 4.7E+00 7.9E-07 
Chromium 1.3E+OI 2.2E-06 
Cobalt 1.9E+OI 3.2E-06 
Copper 7.4E+01 1.2E-05 
Cyanide 3.3E-01 5.6E-08 
Lead 5.5E+OI 9.48-06 
Molybdenum 8.6E+00 1 SE-06 
Nickel 4.OE+01 6.88-06 
Selenium 5.9E+00 1 .OE-06 
Thallium 2.7E+00 4.5E-07 
Toluene 7.3E-02 I .2E-08 
Vanadium 5.OE+OI 8.58-06 
Zinc 7.8E+01 1.3E-05 

I 
Total Pathway: 2.7E-01 

Total Rad + Chem 2.7E-05 

m. -: 
w " 



Not applicable 

Total Pathway: O.OE+O 

CARCINOGENIC RISK 

I External RadiatiodSoil 
Compound Conc'n W i / d  & SFJeJ !lkJ 

NP-237 5.5E+00 2.2E+01 4.38-07 9.4846 

Radiation Risk 

PU-238 7.2E-01 2.9E+00 2.8E-I I 8.OE-I 1 
PU-239R40 3.3E-01 1.3E+00 2.7E-I I 3.6E-I I 
RA-226 4.6E+00 1.8E+01 I .2E-08 2.2E-07 
RA-228 3.2E+00 1.3E+OI 2.9E-06 3.7845 
SR-90 4.5E+00 1.8E+OI O.OE+OO O.OE+OO 
TH-228 3.8E+00 I.SE+Ol 5.68-06 8.5E-05 
TH-230 3.7E+00 1.5E+01 5.4E-I I 7.9E-10 
TH-232 2.7E+00 . l.lE+OI 2.6E-ll 2.8E-IO 
U-234 3.6E+00 1.4E+OI 3.OE-ll 4.3E-IO 
U-239236 1.6E-01 6.4E-01 2.4E-ll 1.5E-ll 
U-238 3.6E+00 1,4E+Ol 3.6E-08 5.2E-07 

Total Pathway: I .3E-0 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
~ L u d  
Molybdenum 

Thallium 
Toluene 
Vanadium 
Zinc 

6.2847 
1.8E-05 
3.2E-07 
9.2E-07 
1.3E-06 
5.1 E-07 
2.3E-08 
3.8E-06 
6.0E-07 
1.4E-07 
4.1E-07 
1.8847 
I SE-08 
3.58-07 
5.48-06 

1.8E+00 l.lE-06 

Total Pathway: I .  1 E-06 

Total Rad t Chriii I .  I E-06 
FER\CRU?RI\ABQ\AFSLNCI'.XLS\1125/94; I1:16 A M  ' e  

Not applicable 

- Total 

9.8E-06 
S.0E-08 
2.46-08 
3.9E-07 
3.7E-05 
4.9E-08 
8.5E-05 
2.2E-08 
1 SE-08 
2.4E-08 
l.lE-09 
5 hE-07 

2.88-05 

1.4E-09 
2.0E-08 

Total Pathway: O.OE+OO 

Total Rad + Chrm I .3~-0-11-1 



TABLE B.3.1-22 (continued) 

IngestiodSoil 
Comoound Conc'n(pCi/g) RfDo - 

NP-237 5.5E+00 1.7E+03 
PU-238 7.2E-01 2.2E+02 
~ ~ - 2 3 9 ~ 4 0  3.3E-01 1 .OE+02 
RA-226 4.6E+00 1.4E+03 
RA-228 3.2E+00 9.6E+02 
SR-90 4.5E+00 1.3E+03 
TH-228 3 8E+00 1.2E+03 

3.7E+00 l . lE+03 1;:E 2.7E+00 8.OE+02 
U-234 3 6E+00 l . lE+03 

1.6E-01 4.8E+OI 
U-238 3.6E+00 l . lE+03 
U-233236 

I 

NONCARCINOGE 

.Compound Conc'n-Air(oCi/nJ) Rfi)o Haretd 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
~ - 2 3 5 ~ 3 6  
U-238 

4.13E-05 
5.25846 
2.25846 
3.45E-05 
2.40E-05 
3.388-05 
2.858-05 
2.78845 
2.03845 
2.70E-05 
1 SOE-06 
2.70845 

3.6E-01 
4.5E-02 
1.9E-02 
3 .OE-Ol 
2.1E-01 
2.9E-01 
2.5E-01 
2.4E-01 
1.8E-01 
2.3E-01 
1.3EM 
2.3E-01 

I 
Total Pathway: O.OE+W 

6.74E-01 2.5E-08 
1.90E-06 7.1E-08 1.4E-04 5.1E-04 
3.538-08 1.3E-09 

Chromium 9.98E-08 3.7E-09 
Cobalt 1.41E-07 5.38-09 
Copper 5.54E-07 2.1E-08 
Cyanide 2.25849 8.4E-I1 
Lead 4.16E-07 1.6E-08 
Molybdenum 6.45E-08 2.48-09 
Nickel 3.01E-07 1.1E-08 
Selenium 4.43848 1.7E-09 

I 

Thallium 2.03E-08 7.6E-10 
Toluene 7.50E-10 2.8E-11 . 
Vanadium 
Zinc 

3.778-07 I .4E-08 
5.878-07 2.28-08 

I 
Total Pathway: 5.1E-0d 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 

Ingestiodloil 
Compound Conc'n(ma/ka) & RfDo - 

89.8 
253.9 

4.7 
13.3 
18.8 
73.8 
0.3 

55.4 
8.6 

40.1 
5.9 
2.1 
0 .  I 

50.2 
78.3 

1.2E-04 
3.38-04 
6.1E-06 
1.7E-05 
2.5E-05 
9.78-05 
4.38-07 
7.38-05 
I.IE-05 
5.3E-05 
7.86-06 
3.5E-06 
9.6E-08 
6.68-05 
1 .OE-04 

3 .OE-04 
7.OE-02 
5.05-03 
5 .OE-03 

4.0E-02 
2 .OE-02 

5.0E-03 
2.0E-02 
5.0E-03 
7.OE-05 
2 .OE4 1 
7.0E-03 
3 .OE-0 I 

3.9E-01 
4.88-03 
1.2E-03 
3 SE-03 

2.4E-03 
2.28-05 

2.3E-03 
2.68-03 
1.6E-03 
5 .OE-02 
4.8E-07 
9.4E-03 
3.4E-04 

Total Pathway: 0.5 

Total Rad + Chem 5 .  I E-04 Total Rad + Chem 0.5 
FER\CRUZRI\ABQ\AFSU)NCT.XLS\1/25/94; I I :I6 AM 



NO1 
Radia 

D e m l  ContncdSoil 

TH-228 
TH-230 
TH-232 
U-234 
U-235t236 
U-238 

Not applicable 

Totnl Pathway: O.OE+O( 

Dermal ContncdSoil . Com ound Intnke RtD/derm) Hazard 
6.28-07 
I .8E-05 
3.2E-07 
9.28-07 
1.3E-06 
5.1E-07 
2.38-08 
3.88-06 
6.OE-07 
1.4E-07 
4.1E-07 
1.8E-07 
I SE-08 
3.5647 
5.4E-06 

Arsenic 
Barium I 

Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 

2.98-04 
6.4EM 
5.OE-05 
2.38-03 

2.4EM 
I .4EM 

I .9E-03 
1 .OE-03 
4.0E-03 
7.0E-05 

3.58-04 
7.5EM 

6.OE-03 

2.2E-03 
2.8E-04 
6.5E-03 
4. I E-04 

2.1E-05 
I .6E-06 

3.1E-04 
I .4E-04 
I .OE-04 
2.6E-03 
2.58-06 
9.98-04 
7.28-05 

Total Pathway: 0.1 

Total Rad + Chem 0.0 

:ARClNOCENlC HAZARD 
m Hazard 

External RadiatiodSoil 
Compound & RfDo Hezard 

2.2E +O 1 
2.9E+00 
1.3E+00 
1.8E+01 
1.3E+OI 
1.8E+01 
ISE+OI 
l.SE+OI 
l.lE+OI 
1.4E+01 
6.4E-01 
1.4E+OI 

I 
Total Pathway: O.OE+O 

External RadietiodSoil 
Compound & RfDo Hazard 

Not applicable 

Total Pathway: O.OE+O 

0.4 
5.58-03 
7.7E-03 
3.9E-03 

2.4843 
2.3E-05 

2.6E-03 
2.88-03 
I .7E-03 

0. I 
3 .OE-06 
I .OEM 
4.2E-04 

Total Rad + Chrm O.OE+OO) Toral: 0.51 
FER\CRU I\ABQ\AFSU)N~.XLS\I125/95;  11:16 AM * a  
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TABLE 8.3.1-23 

FUTURE, ON-PROPERTY (SOUTA FIELD) FARMER 
ACTIVE FLYASA PILE: GROUNDWATER (CT VALUES) 

CARCINOGENIC RISK 

N P-23 7 3.14844 l . lE+00 2.2E-10 2.4E-10 
SR-90 5.47E-01 1.9E+03 3.6E-ll 6.88-08 
U234 1.98E+01 6.88+04 1.6E-I 1 1.1E-06 
U235R36 1 .O5E+OO 3.68+03 1.6E-I 1 5.88-08 
U238 2.18E+01 7.68+04 2.8E-I1 2.1E-06 

Not applicable 

Total Pathway: 3.3E-06 Total Pathway: O.OE+OO 

1 Chemical Rish 
IngestiodGroundwater 

Compound Conc'n(malL1 Risk 
Arsenic 4.77E-14 9.2E-17 1.8E+00 1.6E-16 
Beryllium 4.738-16 9.2E-19 4.3E+00 3.9E-18 
Lead 2.068-09 4.OE-12 
U-Total 7.76EM 1.5E-04 
I ,2-Dichloroethane 0.00E+00 O.OE+OO 9.1EM O.OE+OO 
Vinyl chloride 0.00E+00 O.OE+OO 1.9E+00 O.OE+OO 

Total Pathway: 1.7E-16 
I 

Total Rad + Chem 3.3846 

InhelatiodGroundwater 
Compound - Intake &k 

Arsenic 5 .OE-16 
Beryllium 4.98-18 
Lead 2.1E-I1 
U-Total 8.1E-04 
1,2-Dichloroethane O.OE+OO 9.10E-02 O.OE+OO 
Vinyl chloride O.OE+OO 3.00E-01 O.OE+OO 

Total Pathway: O.OE+OO 

Total Rad + Cham O.OE+OO 



FER\CRU2 ABQ\AFOWONCT.XLS\II25/94; 11:16 A M  

a &  

TABLE B3.1-23 ( c o D ~ ~ u ~ )  

CARCINOGEMC RISK 

Not applicable I 
.I Total Pathway: O.OE+OC 

6.9E-I9 1.8E+OO I.3E-I8 I .6E-16 
6.8E-21 4.3E+02 2.9E-18 6.9E-18 

1,2-Dichloroethane O.OE+OO O.OE+OO 
O.OE+OO 1.9E+OO O.OE+OO O.OE+OO 

2.4E-10 
6.8E-08 
l.lE-06 
5.88-08 
2.1E-06 

Total Pathway: 4.28-18 

Total Rad + Chem 4.28-18 Torul: 3 . 3 8 4 6  0 



TABLE B3.1-23 (continued) 

I 
InhalatiodGroundwater 

. -. 

..._ . .  . .  

Comoound - Intake RfDo Hazard 
Arsenic 3.98-15 
Beryllium 3.8E- 17 

1.7E-10 ~Ktal 6 . 3 8 4 3  
1,2-Dichlomethane O.OE+OO 
Vinyl chloride O.OE+OO 

NON-CARCINOGEMC HAZQRD 

3.1E44 l.lE+OO 
5.5E-01 1.9E+03 

19.8 6 .88+04 
l.lE+OO 3.68+03 

21.8 7.68+04 

IngestiodGroundwater I I  InhalatiodGroundwater 
Compound Conc'nbCVL) Intake RfDo I I 

NP-237 
SR-90 
U23 4 
U235/236 
U238 

Not applicable 

1. I I  I 
Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

clumical Haze 
IngestiodGroundwater 

Comoound Conc'n lma/L) Intake RfDo Hazard 
Arsenic 4.8E-14 7.2E-16 3.0E-04 2 .4812 
Beryllium 4.78-16 7.IE-18 5.0E-03 1.4E-15 

2.1E-09 3.1E-I1 
~ E o t a ,  7.8E-02 1.2E-03 3.0E-03 3.9E-01 
~I ,2-Dichloroethane O.OE+OO O.OE+OO 
Vinyl chloride O.OE+OO O.OE+OO 

L I I  I 
Total Pathway: 3.9E-01 Total Pathway: O.OE+OO 

Total Rad + Chem 3.9E-01 Total Rad + Chem O.OE+OO 

FER\CRU2RI\ABQ\AFGWONCT.XLS\Il25/94; I I :  16 AM 



5 

TABLE B.3.1-23 (~onthued) 

NON-CARCINOGENIC HAZQRD 

5.4E-18 2.9E-04 1.9E-14 
5.3E-20 5.OE-05 1.1E-I5 

8.7E-06 1.SE-04 5.8E-02 
1,2-Dichloroethane\ O.OE+OO 

Total Pathway: 5.8E-02 

2.4E-12 
2.5E-I5 

4.5E-01 

Totel Rad + Chem 5.8E42-1 

FER\CRU2RI\ABQ\AFOWONCT.Xl.S\1/25/94; I I :I6 Ah4 

‘ I  a 



TABLE B3.1-24 
FUTURE ON-PROPERTY (SOUTH FIELD) FARMER (CT VALUES) 

ACTIVE FLYASH PILE: HOME GROWN PRODUCE ( D U a  AFFECTED) 
CARClNOGENlC RlSK 

- Total 

NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

I .45E+00 1.4E+02 
1.79E-01 1.7E+01 
7.688- 7.4E+00 

1.19E+00 l.IE+OZ 
8.22841 7.9E+01 

1.54E+00 1 .SE+02 
9.738-01 9.4E+01 
9.48841 9.2E+01 
6.91E-01 6.7E+01 
9.25E-01 8.9E+01 

9.25841 8.9E+01 
5.13E-02 5.OE+00 

2.2E-10 
2.2E-IO 
2.3E-IO 
1.2E-IO 
1 .OE-IO 
3.6E-I1 
5.5E-11 
1.3E-I1 
1.2E-1 I 
1.6E-II 
1.6E-I 1 
2.8E-I1 

3.1E-08 
3.8E-09 
1.7E-09 
1.4E-08 
7.98-09 
5.48-09 
5.28-09 
1.2E-09 

1.4E-09 

2.58-09 

8 .OE- IO 

7.7E-11 

1 I 
Total Pathway: 7.58-08 

Arsenic 2.338-02 1.3E-06 1.8E+00 2.2E-06 
Barium 6.82EM 3.7E-06 
Beryllium 1.21E-03 6.5E-08 4.3E+00 2.88-07 
Chromium 3.41E-03 1.8E-07 
Cobalt 4.82843 2.68-07 
Copper 1.94E-02 I .OE-06 
Cyanide 2.16E-04 1.2E-08 
Lead 1.448-02 7.8847 
Molybdenum 2.38843 1.3E-07 
Nickel 1 .OSE-02 5.68-07 
Selenium I .5 I E-03 8.2E-08 
Thallium 6.91E-04 3.78-08 
Toluene 2.77845 l.SE-09 
Venadium 1.296-02 6 .9841  
Zinc 3.01 E-02 1.6E-06 
U-Total 0.00E+00 O.OE+OO 

Total Pathway: 2.5E-0L 

3.1E-08 
3.8E-09 
1.7E-09 
1.4E-08 
7.9E-09 
5.4E-09 
5.2E-09 
1.2E-09 

1.4E-09 

2.58-09 

8.OE-IO 

7.7E-1 I 

2.2E-06 

2.8E-07 

FER\CRU2RI\ABQ\AVGONCll).XLS\1125/94; I !:IS AM 
Total Rad + Chem 2.6E-06 



TABLE B.3.1-24 ( C O O ~ ~ I I I I ~ )  

ACTIVE FLYASH PILE: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 
CARCINOGENIC RISK Total 

Dust & Groundwater 
- Total Affected 

NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U~238 

1.60E-03 1 SE-01 2.2E-10 3.4E-I 1 
0.00E+00 O.OE+OO 2.2E-10 O.OE+OO 
0.00E+00 O.OE+OO 2.3E-IO O.OE+OO 
0.00E+00 O.OE+OO 1.2E-IO O.OE+OO 
0.00E+00 O.OE+OO 1.OE-10 O.OE+OO 
3.81E+00 3.7E+02 3.6E-ll 1.3E-08 
0.00E+00 O.OE+OO 5.5E-ll O.OE+OO 
0.00E+00 O.OE+OO 1.3E-I I O.OE+OO 
0.00E+00 O.OE+OO 1.2E-ll O.OE+OO 
9.70E+01 9.48+03 1.6E-11 I.5E-07 
5.17E+00 5.OE+02 1.6E-11 7.78-09 
1.07E+02 I.OE+04 2.8E-11 2.9E-07 

I I 
Total Pathway: 4.6E-07 

I Chemical Risk 
IngestionlHomegrown Produce 

Compound Conc'n in Plant8 (malkd In(ake 
Arsenic 2.37E-13 1.3E-17 1.8E+00 2.2817 
Barium 0.00E+00 O.OE+OO 
Beryllium 2.328-15 1.3E-19 4.3E+00 5.48-19 
Chromium 0.00E+00 O.OE+OO 
Cobalt 0.00E+00 O.OE+OO 
Copper 0.00E+00 O.OE+OO 
Cyanide 0.00E+00 O.OE+OO 

Molybdenum 0.00E+00 O.OE+OO 
Nickel 0.00E+00 O.OE+OO 
Selenium 0.00E+00 O.OE+OO 
Thallium 0.00E+00 O.OE+OO 
Toluene 0.00E+00 O.OE+OO 
Vanaiium 0.00E+00 O.OE+OO 
Zinc 0.00E+00 O.OE+OO 

Lead 1.03E-08 5.58-13 

U-Total 3.81E-01 2.1E-05 
Tola1 Pathway: 2.38-17 

FER\CRU2RI\ABQ\AVGONCTW.XLS\112J194; I I :IS AM 

3.4E-ll 
0 .OE +'00 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.3E-08 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1 SE-07 
7.7849 
2.98-07 

2.2E-I7 

5.4E-19 

3.1E-08 
3.88-09 
I .7EW 
1.4E-08 
7.9E-09 
1.9E-08 
5.2E-09 
1.2E-09 

I SE-07 
7.8E-09 
2.98-07 

8.OE-IO 

2.2E-06 

2.8E-07 

Total Rad + Chem 4.6E-07 3 .OE-06 



TABLE B.3.1-24(continued) 

ACTIVE FIYASH PILE: HOME GROWN PRODUCE (DUST AFFECTED) 
NONCARCINOGENIC HAZARD 

I Compound Conc'n in Plants bCi/kd intake RfDo 
NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

1 .5E+OO 
I .8E-01 
7.7E-02 

I .2E+OO 
8.2E-01 

1 .5E+OO 
9.7E-01 
9.5E-01 
6.9E-01 
9.2E-01 
5.1EM 
9.2E-01 

I 
Total Pathway: O.OE+O( 

IngestiodHomegrown Produce 
Compound Conc'n in Plants (mglkg) RfDo 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Molybdenum 
Nickel 
Selenium 
'Thallium 
Toluene 
Vanadium 
Zinc 

2.3EM 
6.8EM 
1.2E-03 
3.4E-03 
4.8E-03 
1.9EM 
2.2844 
1.4EM 
2.4E-03 
I .OEM 
1 SE-03 
6.98-04 
2.88-05 
1.3E-02 
3 .OEM 

9.8E-06 
2.98-05 
5.1E-07 
1.4E-06 
2 .OE46 
8.2846 
9.0E-08 
6.1E-06 
1 .OE-06 
4.4E-06 
6.38-07 
2.9E-07 
1.2E-08 
5.4E-06 
1.3E-05 

3 .OE-04 
7.OEM 
5.OE-03 
5.0E-03 

4.0E-02 
2.OEM 

5 .OE-03 
2.OEM 
5.0E-03 
7.OE-05 
2.OE-01 
7.0E-03 
3.OE-01 

3.3E-02 
4.1E-04 
I .OE-04 
2.9E-04 

2.0E-04 
4.58-06 

2 .OE-04 
2.2E-04 
1.3E-04 
4.1E-03 
5.88-08 
7.78-04 
4.28-05 

U-Total O.OE+OO O.OE+OO 3.0E-03 O.OE+OOl O.OE+OO 
Total Pathway: 3.98-02 

3.3E-02 
4.1E-04 
1 .OE-04 
2.9E-04 

2.0E-04 
4.5E-06 . 

2.0E-04 
2.2E-04 
I .3E-04 
4.1E-03 
5.8E-08 
7.78-04 
4.2E-05 

Total Rad t Chrrn 3.9E-02 Toral: 3.9E-02 
FER\CRUZRI\ABQ\AVGONCTD.XlS\1/25/94; 11 :IS AM 



TABLE B.3.1-24 (continued) 

ACTIVE FLYASH PILE: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

1.6E-03 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
3.8E+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
9.7E+01 
5.2E+OO 
l . lE+02 

NONCARCINOGENIC HAZARD 

I 
Total Pathway: O.OE+OO 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 
U-Total 

FER\C RI\ABQ\AVOONCIW.XLS\112S/94; I1:lS AM . B T  

2.4513 1.OE-I6 3.OE-04 
O.OE+OO O.OE+OO 7.OE-02 

O.OE+OO O.OE+OO 5.0E-03 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 4.OE-02 
O.OE+OO O.OE+OO 2.0E-02 

O.OE+OO O.OE+OO 5.OE-03 
O.OE+OO O.OE+OO 2.0E-02 
O.OE+OO O.OE+OO 5.0E-03 
O.OE+OO O.OE+OO 7.0E-05 
O.OE+OO O.OE+OO 2.OE-01 
O.OE+OO O.OE+OO 7.0E-03 
O.OE+OO O.OE+OO 3.OE-01 

3.8E-01 I .6E-04 3.0E-03 
Total Pathway: 

2.3E-15 9.8819 5.OE-03 

l.OE-08 4.38-12 

3.3E- 1 3 
O.OE+OO 

O.OE+OO 
2.OE- I6 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

5.3E-02 
5.3E-02 

Total 
Dust & Groundwater 

ANected 

3.3E-I3 
O.OE+OO 

2 .OE- 16 
O.OE+OO 

O.OE+OO 
O.OE+CQ 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

5.3E-02 

3.3E-02 
4.1E-04 
I .OE-04 
2.9E-04 

2 .Om4 
4.5E-06 

2.0E-04 
2.2E-04 
1.3E-04 
4.1E-03 
5.88-08 
7.78-04 
4.2E-05 
5.3 E-02 

Total Rad + Chem 5.3E-02 Toull: 5.38-02 9.2E-02 



TABLE 83.1-25 

FUTURE ON-PROPERTY (SOUTH FIELD) FARMER (CT VALUES) 
ACTlVE FLYASH PILE BFEF AND MILK (DUST AFFECTED) 

CARCINOGENIC RISK 

l.16E-06 4.6E-04 2.2E-10 I.0E-13 
5.00E-07 2.OE-04 2.3E-10 4.68-14 
3.46EM 1.4E+01 1.2E-10 1.6E-09 
2.32E-02 9.2E+00 1.OE-IO 9.2E-10 
1.18E-01 4.7E+01 3.6E-11 1.7E-09 
2.87E-04 1.1E-01 5.5E-I1 6.3E-I2 
3.08E-04 1.2E-01 1.3E-ll 1.6E-12 
2.25E-04 8.9EM 1.2E-ll l.lE-12 
3.61E-02 1.4E+Ol 1.6E-11 2.3E-IO 
2.00E-03 7.9E-01, 1.6E-ll 1.2E-ll 
3.61EM 1.4E+01 2.8E-ll 4.OE-IO 

Total Pathway: 7.6E-10 Total Pathway: 4.9E-09 

2.0E-08 1.8E+00 3.5E-08 
6.,40E-04 4.4E-08 
7.86E-05 5.4E-09 4.3E+00 2.3E-08 
I.UE-03 8.5E-08 
6.23E-03 4.3E-07 

Barium 
Beryllium 
Chromium 
Cobalt 

Barium 
Beryllium 
Chromium 
Cobalt 

Copper l.26E-02 8.7E-07 

Lead 2.79E-04 1.9E-08 
Molybdenum O.OOE+OO O.OE+@? 
Nickel 4.lSE-03 2.9E-07 
Selenium 1.47E-03 I .OE-07 
Thallium 1.79E-03 1.2E-07 

Cyanide 1.19E-09 8.28-34 
a 
Uf cn 
c3 

Toluene 2.348-08 1.6E-12 
Vanadium 2.09E-03 l.4E-07 
Zinc 2.01E-01 1.4E-05 
TH-Total 3.838-01 2.6845 
U-Total 3.838-03 2.6E-05 

1.49843 3.3E-07 
7.07E-08 1.6E-11 4.3E+00 6.7E-ll 
3.33E-04 7.4E-08 
6.23E-04 1.4E-07 

Copper 1.898-03 4.2E-07 

Lead 2.33E-04 5.  IE-08 
Molybdenum 0.00E+00 O.OE+OO 
Nickel 6.91844 1.5E-07 
Selenium 3.92E-04 8.7E-08 
Thallium 8.95E-05 2.0E-08 

cyanide 3.77E-10 8.38-14 

Toluene 7.398-09 l.6E-12 
Vanadium 1.67E-05 3.7E-09 
Zinc 2.01E-02 4.4E-06 
TH-Total 1.18E-03 2.6E-07 
U-Total 1.18E-03 2.6E-07 

1.8E-10 
2.68-33 
1.2E-13 
1.9E-09 
l.lE-09 
I .  8E-09 
8.6E- 12 
2.2E-12 
1.5E-12 
2.5E- 10 
1.4E-I1 
4.4E-IO 

4.0E-07 

2.3E-08 



TABLE B.3.1-ZS(continued) 

ACTIVE FLYASH PILE BEEF AND MlLK (GROUNDWATER AFFECTED) 
CARCINOGENIC RISK 

2.82E-07 l.lE-04 2.2E-IO 2.5E-14 
O.OOE+OO 0 OE+OO 2.2E-IO O.OE+OO 
O.OOE+OO O.OE+OO 2.3E-IO O.OE+OO 
O.OOE+OO O.OE+OO 1.2E-IO O.OE+OO 

*- 4 O.OOE+OO O.OE+OO I.OE-10 O.OE+OO 
1.S4E-01 6. IE+01 3.6E-I I 2.2E-09 

O.OOE+OO O.OE+OO S.5E-11 O.OE+OO 
O.OOE+OO O.OE+OO 1.3E-ll O.OE+OO 
O.OOE+OO O.OE+OO I.2E-I I O.OE+OO 
2.12E+OO 8.4E+02 1.6E-ll 1.3E-08 

1.13E-01 4.SE+OI 1.6E-11 6.9E-10 

-1 

4- . 
. w  

+ 
Q 

tp 
U Y 

F Total Pathway: 4.3E-09 Total Pathway: 4.2E-08 

1.71E-14 l.2E-18 1.8E+OO 2.1E-18 
O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

2.78843 I .9EM 

8.45E-I7 5.8E-21 4.3E+OO.2.SE-20 

l.llE-IO 7.7E-IS 

ical Risk 
IngestiodMiIk 

Comwund Conc'ninMilk ImalL) & 

Barium O.OOE+OO OOE+OO 

Chromium O.OOE+OO O.OE+OO 
Cobalt O.OOE+OO O.OE+OO 
Copper O.OOE+OO O.OE+OO 
Cyanide O.OOE+OO O.OE+OO 

Molybdenum O.OOE+OO O.OE+OO 
Nickel O.OOE+OO O.OE+OO 
Selenium O.OOE+OO O.OE+OO 
Thallium O.OOE+OO O.OE+OO 
Toluene O.OOE+OO O.OE+OO 
Vanadium O.OOE+OO OOE+OO 
Zinc O.OOE+OO OOE+OO 

Arsenic S.13E-16 l.lE-19 1.8E+OO 2.OE-19 

Beryllium 7.608-20 1.76-23 4.3E+OO 7.26-23 

Lead 9.24E-13 2.OE-14 

U-Total 8.338-03 1 8E-06 

I 

Total Pathway: 2. IE-18 Total Pathway: 2.OE-19 

Total Rad + Chem 4.3E-09 

FER\C \ABQ\ABFONCTW,XLS\lRS/Y4; 11:lM AM m 

l.lE-13 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.3E-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1 SE-08 
7.7E-IO 
2.9E-08 

2.3E-18 

2.5E-20 

1.8E- IO 
2.6E-13 
1.2E-13 
I .9E-09 
I.  IE-09 
4. 1E-09 
8.6E-12 
2.2E-12 
I.5E-I2 
1.SE-08 . 
7.8E-10 
2.9E-08 

4.OEM 

2.3E-08 

Total Rad t Chem 4.2E-08 4.7E-07 



TABLE B.3.1-2S ( c ~ n t h ~ e d )  

:= 
w f 
cn 

ACTIVE FLYASH PILE: BEEF AND MILK (DUST AFFECTED) 
NONCARCINOGENIC HAZARD 

-. . 
. \  . . .  

D k  

.- 

2.328-02 
2.4E-02 I 18E-01 

2.87E-04 
3.08E-04 

2.7E-04 2.25E-04 
I .2EM 3.6lE-02 

2.00E-03 

F 
U U Y 

c. Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

4 
c. 

Arsenic 
Barium 
Beryllium 
Chromium 1.2E-03 6.6E-07 5.0E-03 1.3E-04 Chromium 3.33E-04 5.7E-07 5.OE-03 I.IE-04 
Cobalt 6.2E-03 3.4E-06 Cobalt 6.23E-04 l.lE-06 
Copper 1.3E-02 6.8E-06 4.OE-02 1.7E-04 Copper 1.898-03 3.3E-06 4.OE-02 8.2E-05 
Cyanide l.2E-09 6.4E-13 2.OE-02 3.2E-11 Cyanide 3.77E-10 6.5E-I3 2.OE-02 3.2E-I1 n-a 
Lead 2.8E-04 1.5E-07 Lead 2.33E-04 4.OEM q 
Molybdenum O.OE+00 O.OE+00 5.0E-03 O.OE+00 Molybdenum 0.00E+00 O.OE+OO 5.0E-03 O.OE+O( 2 7  
Nickel 4.1E-03 2.28-06 2.OE-02 l.lE-04 Nickel 6.91E-04 1.2E-06 2.0E-02 5.9E-05 2 

0 0 0  

+ a  3.92E-04 6.8E-07 5.OEM 1.4E-04 - ' ; J  Selenium 1.5E-03 7.9E-07 5.0E-03 l.6E-04 Selenium 
Thallium 1.8E-03 9.6E-07 7.0E-05 l.4E-02 Thallium 8.95E-05 1.5Eb7 7.0E-05 ' 2.2E-03 
Toluene 2.3E-08 1.3E-11 2.0E-01 6.3E-ll Toluene 

2.1E-03 l.lE-06 7.0E-03 l.6E-04 Vanadium 1.67E-05 2.9848 7.0E-03 4. IE-06 
Zinc ' 2.OE-01 1.IE-04 3.OE-01 3.6E-04 Zinc 2.01E-02 3.58-05 3.0E-01 1.2E-04 
Vanadium 

TH-Total 3.8E-01 2.IE-04 TH-Total I.18E-03 2.0E-06 
U-Total 

7.39843 1.3E-ll 2.0E-01 6.4E-I1 t.4 
.a 3.8E-01 2.IE-04 3.0E-03 6.9E-02 U-Total 1.18E-03 2.0E-06 3.0E-03 6.7E-04 

3.0E-03 1.6E-06 3.0E-04 5.4E-03 
6.4E-04. 3.4E-07 7.OE-02 4.9E-06 
7.9E-05 4.28-08 5.0E-03 8.5E-06 

Arsenic 
Barium 
Beryllium 

9.01E-05 l.6E-07 3.0E-04 5.2E-04 
1.49E-03 2.6E-06 7.OE-02 3.7E-05 
7.07848 1.2E-10 5.0E-03 2.4E-08 

Total - 

5.9E-03 
4.2E-05 
8.5E-06 
2.5E-OQ 

2.5E-04 
6.5E-11 

1.7E-04 
2.9E-04 
1.6E-02 
1.3E-IO 
1.6E-04 
4.78-04 

6.9E-02 
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3.1E-06 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

3.1E-02 
O.OE+OO 
O.OE+OO 
O.OE+OO 

7.1E-01 
3.8E-02 
7.8E-01 

TABLE B.3.1-2S(continued) 

AC"IVE FLYASH PILE BEE@ AND MILK (GROUNDWATER AFFECTED) 
NONCA RCINOGeNIC HAZARD Total 433 

Dust&Croundwater . - 
art : Total Affected 

Total Pathway: O.OE+CU 

NP-237 
PU-238 

-228 
-230 

2.82E07 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

1.S4E-01 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.12E+OO 

I .  l3E-01 
U-238 2.34E+OO 
0-235Q36 . 

Total Pathway: O.OE+OO 

7.6oE-20 I .3E-22 S.OE-03 2.6520 
O.OOE+OO O.OE+OO 5.0E-03 O.OE+OO 

O.OE+OO O.OE+OO O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 4.OE-02 O.OE+OO 
O.OOE+OO O.OE+OO 2.0E-02 O.OE+OO 

O.OOE+OO O.OE+OO 5.0E-03 O.OE+OO 
O.OOE+OO O.OE+OO 2.0E-02 O.OE+W 
O.OOE+OO O.OE+OO 5.0503 O.OE+OO 
O.OOE+OO O.OE+OO 7.0E-05 O.OE+OO 
O.OOE+OO O.OE+OO 2.0E-01 O.OE+OO 
O.OOE+OO O.OE+OO 7.0E-03 O.OE+OO 
O.OOE+OO O.OE+OO 3.OE-01 O.OE+W 

8.33E-03 1.4E-05 3.0E-03 4.8E-03 

l.lE-10 6.OE-14 9.24E-11 1.6E-13 

3.4E- I4 
O.OE+OO 

O.OE+OO 
9.1E-18 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

5.3E-03 

5.9E-03 
4.2E-05 
8.SE-06 
2.5E-04 

2.SE-04 
6.5E-11 

O.OE+OO 
1.7E-04 . 
2.9E-04 

@ b  1.6EQZ 
1.3E-IO q 

9 1.6E-04 
4.7E-04 
5.3E-03 

I I I  I 
Total Pathway: S.OE-04 Tolal Pathway: 4.8E-03 

Total Rad + Chem S.0E-04 Total Rad + Chem 4.8E-031 Tor~l: 5.3E-03 2 . 9 E d  
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TABLE BJ.I-26(n) 
FUTURE, GREAT MIAMI RIVER USER, ADULT 

ACTIVE FLYASH PILE: S E D m N T  
crurimgeoic Riak 

- 5 . 3 ~ + 0 0  1.6e+m 2.2~-10 ~ . s E - o ~  
7.OE-01 2.18+01 2.2E-10 4.68-b 
3.0E-01 9.OE+00 2.3E-IO 2.1E-09 

4.68+00 1.4@+02 l.2E-10 1.7E-08 Not Applicable 
3.2@+00 9.68+01 I.OE-10 9.68-09 
4.58+00 1.38+02 3.6E-I1 4.98-09 2.4E+00 O.OE+OO O.OE+OO 
3.88+00 1.18+02 5.5E-ll 6.38-09 2.OE+00 5.6E-06 1.lE-05 
3.7@+00 I.IE+M 1.3E-ll 1.4E-09 2.0@+00 5.48-11 l.lE-10 
2 . 7 ~ + 0 0  ~ . I E + O I  n e - 1 1  9 . 7 ~ - i o  1.48+00 2.6E-I I 3.7151 1 
3.28+00 9.7E+OI 1.6E-ll 1.58-09 l.7@+00 3.OE-ll 5 . I E - l l  

Total Pathway 8.68-08 Total Pathway O.OE + 00 Total Pathway 1.7E-05 
w 
3 3 I 

Not Applicable 

Total Pathway 2.7E-05 Total Pathway 8.4E-05 Total Pathway 0 .OE + 00 
Total Rad + Chem 

FER\CRU2RI\JAH\GAFSDA.XLS; 1/28/94. 1026 Ah1 

Total - 

1.2E-06 
4.68-09 
2.1E-09 
4.6E-08 
4.98-06 
4.98-09 
1.1 E-05 
1.6E-09 
I .OE-09 
1.6E-09 
2.3B-08 
6.4E-08 
1.8E-05 

3.3E-05 
7.88-05 

1.IE-04 
I .3E-04 



W 

. 

' 

TABLE B.3.1-26 (a) (continued) 

IngcstiodSedimcnt 
Compound & Hazard 

PU-238 2.78-08 
NP-237 2.IE-07 

PU-239f24 1.2E-08 
RA-226 1 .8E-07 
RA-228 1.3E-07 
SR-90 1.8E-07 
TH-228 1 SE-07 
TH-230 I .SE-07 
TH-232 l.lE-07 
U-234 1.3E-07 
u-23sn36 7.0~-09 
U-238 1.3E-07 

cbom*nlHntnrd - 
Dermal Contacl/Sedimed External Radiation 

Compoun & RKNdenu) 
Arsenic 8.lE-06 2.9E-04 2.8E-02 
Beryllium 4.28-07 5.OE-OS 8.5E-03 
Cbmmium 1.28-06 2.3E-03 5.3E-04 
Lcad 4.98-06 
Thallium 2.48-07 7.0E-05 3.5E-03 
U-TOTAL 6.38-07 1.5E-04 4.28-03 

N 
0 

I SE-0 I 
8.5E-03 
6 4E-04 

5 OE-03 
5.IE-03 

m 1.8E-07 
mmium 5.2E-07 

. n o 7  7.00~-OS 1.5~-03 

Total Pathway 1.2E-01 

Dermal Contacl/Sediment I External Radiation 

Not Applicable 

Total Pathwe O.OE+Oc 

Not Applicable 
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TABLE BJ.1-26&) 
FUTURE, GREAT b h t U  RIVER USER, YOUTI1 

-.. ACTIVE FLYASH PILE: SEDIMENT 
CnrrinoeCnieRisk %. 

#.- . 
c 
D 

-07 4.8E-0; 
- 1 1  4.1E-12 

0 4 0  63E-02 - 1 1  1.7E-12 
4.6E+00 5.5E+01 Not Applicable 

4.5@+00 5.4E+OI 3.6E-11 1.9E-09 9.5E-01 O.OE+OO 0 OE+OC 
6.8E-01 2.98-06 2.OE-OC 

3.8E+00 4.6E+OI 5%-11 2.5E-09 8.OE-01 5.6E-06 4.5E-OC 
3.7E+OO 4.4@+01 1.3E-11 5.8E-IO 7.8E-01 5 4E-11 4.2E-11 
2.7@+00 3.2@+01 1 . 2 ~ 1 1  ~ . ~ E - I o  5.7E-01 2.6E-11 1.5E-11 
3.2E+00 3.9E+01 1.6E-11 6.2E-IO 6.8E-01 3.OE-I I 2 OE-1 I 

Total Pathway 3.4E-08 Total Pathway O.OE+OO Total Pathway 7.OE-OC 
? z 

Not Applicable 

Total Pathway 1.X-05 Total Pathway 4.OE-05 Total Pathway O.OE+OO 
Total Rad + Chcm 

Total - 

5.OE-07 
1.8E-09 
8.3E- 10 

2.OE-06 
1.8~-08 

1.9E-09 
4.58-06 
6.2E-IO 
4.OE-IO 
6.4E-IO 
9.lE-09 
2.68-08 
7.OE-06 

2.OE-05 
3.7E-05 

FER\CRUZRI\JAH\GAFSDY.XLS; 1128lW. 1026 AM 
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TABLE B.3.1-26 (b) (continued) 

I Dermal Contact/Scdimcnt 
Comwud 

PU-238 
PU-239i24 
RA-226 

NP-237 

RAIL28 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235f236 

E a e m l  Radiation 
& R f D l o ) W  
3.4E-07 
4.4E-08 

2.9E-07 ’ 
2.0E-07 
2.9E-07 

1 

2.48-07 
2.48-07 
I .7E-07 
2.1E-07 
1.1E-08 

U-238 2.0E-07 
Total Pathway O.OE+Oc 

InediodScdimcnt 
C o m w u d  lnlalrc RfDlo) Hazard 

kryllium 3.OE-07 5.0E-03 6.OE-03 
Chromium 8.5E-07 5.OE-03 
Lead 3.5E-06 
Thallium 1.7E-07 7.00E-05 2.5E-03 

Aracnic 5 . 7 ~ 4 5  3.08-04 I . ~ E - O I  

Total Pathway O.OE+OO Total Pathwa O.OE+OI 

Dermal Contact/Scdimcnr I I  Eacrnal Radiation 
Comwun nc’nlmak & RtDlderm) I I 
Arscnic 9.OE+02 1.0E-03 9.6E-06 2.9E-04 3.48-02 
Beryllium 4.7E+00 l.OE-02 5.OE-07 5.OE-05 1.08-02 
Chromium l.3E+OI l.OE-02 1.4E-06 2.38-03 6.38-04 

’Iballiurn 2.7E+00 1.00E-02 2.9847 7.OE-05 4.IE-03 
Lcad 5.5E+OI l.OE-02 5.9E-06 

Not Applicable 
2.2E-Ol 
I .oem 
6.38-04 

Iu-TOTAL 4 x - 0 6  3.00~-03 1.5~-031 Iu-TOTAL ~ . O E + O I  i.00~-03 ~ S E - O ~  1.5~-04 5.0~-031 I , I 6.58-03 
Total Pathway 1.9E-01 Total Pathway 5.4E-02 Total Pathwa O.OE+OO 2.58-01 

~ o t a l ~ a d  + acrn -1 

6.6E-03 
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Aroclor-1254 
Aroclor- 1260 
Dieldrin 
Endrin ketone 
Acenaphthene 
AcenaDhthvlene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g,h, i)perylene 
Benzo(k)fluoranthene 
Benzoic acid 

, Carbazole 
Chrysene 

; .Dibenzo(a,h)anthracene 
Dibenzofuran 
Dimethyl phthalate 
Fluoranthene 

I 

4 

Fluorene 

L = lognormal 

Table B.3.2-2(a) 
CONSTITUENTS OF POTENTIAL CONCERN (CPC) I Groundwater I 

N = normal U = undefined, maximum value used as exposure point concentration 
+ = no background concentration available 
** = radioactive soil screening level calculated according to RAGS Part B (EPA, 1991). Non radionuclide values taken from EPA Region 111 (EPA 1993) for 10E-7 risk or 0.1 hazard. 

a = aluminum, calcium, magnesium, potassium, iron & sodium are not associated with toxicity to humans under normal circumstances (EPA Region 10, Supplement4 Risk Assessment Guidance for Superfund, W g .  165 1991. 
+++ = shading indicates groundwater modeling will be performed 

I 

b = statistically comparable to background concentrations 
c = quantitative risk assessment not possible 

.3 

:.> 
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... Table B.3.2-2(a) 
CONSTITUENTS OF POTENTIAL CONCERN (CPC) 

SOUTH FIELD - SURFACE SOIL 

d = based on lead action level of 15 uglL (Drinking Water Regulations and Health Advisories; EPA 1993) 
e = qualitative use only 
f = detected only once; not detected in other subunit media 
g = for use in describing general aqueous chemistry; no1 quantitated in risk assessment 
h = below soil screening level 
i = low toxicily by expected exposure route 
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Table B.3.2-2@) 
CONSTITUENTS OF POTENTIAL CONCERN (CPC) 

INACTIVE FLYASH PILElSOUTH FIELD: SUBSURFACE SOIL .._.I 

y+ - 
I I I I I I I I I I I I Repion UI" 

e. -_ 

66.28 95.24 

67.00 87.98 

GROSS ALPHA pcilp L ' 87 65 7.81 2030 8.94 10.9 . 
PCill L 87 67 12.4 I 1810 

PCilD L 105 53 0.0321 37.3 0.03 0.8 . 0.3839 0.4893 0.031 

3 
a3 
.:2 
...a 
... 

GRoSS.8ETA 

NP.237 

P8.210 PCilO 1 . IO IO 0.71 18.8 2.398 6.014 0.1: 

Fr~\CRUZRI\ADQ\lI.'PSB_SM.XIS; 2/8/94; 1233 PM Page 1 of 4 

Groundwater 
Modelling 
Swain Cow. 

I p C I  rad; ... hason for COM. 

CPC Elmination Iwm uOllnonrd 

N a.b 10072 

N b 18.70 
.................. ....... 
ccgii$$ i2.08 O.OO! ......... ::<::j::.:.y.. . 
. . . . .  h 181.3 281 .. ... . . . . .  ......... .%::::;: 

~ ~ _ _ _ _  ......... ......... ......... ........ .... ...... _- ... ........ ......... 1.438 0.00 0:::::::; 

30.75 

....... T:;:;:;:; 1.218 

124191 xx;::.:.: . . . . . .  8.b 

.... 16.77 . .,..y:::::::: 

......... ......... .................. 
......... ......... ......... ......... ......... ... 
......... ......... .................. .... ....... .... 

N b 8.369 C 
......... .................. ... . . . . . .  ......... ....... h 29.81 141 .:.:.:x;:::::: 
........ ........ h 0.780 7: .#J:::::::. 
......... ......... ......... ......... ... .. ... ... 

19229 

28.08 d 1.5 

18890 

525.3 

.... ........ : ....... : :w::::::: 0.440 

... 8.694 

......... ......... ... ......... 

......... ......... ... ......... 
: : :*,;:::::: . . . . . .  ......... ....... 

23.45 

4.100 

b C 
......... ......... ......... ...... ...... ...... ....... h 5.244 . * :;:;:;: ......... 

N I  I 191.7 

N b 0.880 0.21 

21 
_.. 
...... 
......... .:.:.:.. .......... ... . . . . .  ... #ii# h 27.88 ........ 

. .  



Tahle B.3.2-2fi) (continued) 
CONSTITUENTS OF POTENTIAL CONCERN (CPC) 
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Table B.3.2-2@) (continued) 

Screen Cone. 

Page 3 of 4 



I o >  

i, . .  
. C  

.-> 

Table B.3.2-2(cootinued) 
CONSTITUENTS OF POTENTIAL CONCERN (CPC) 

INACTIVE FLYASH PILE/SOUTH FIELD: SUBSURFACE SOIL 

L = lognormal U = undefined, maximum value used as  exposure point concentration 
++ = radioactive soil screening level calculated according to RAGS Part B @PA, 1991). Non radionuclide values taken from EPA Region 111 (EPA 1993) for IOE-7 risk or 0. I hazard. 
+++ = shading indicates groundwater modeling will be performed 
a = aluminum, calcium, magnesium, potassium, iron & sodium are not associated with toxicity to humans under normal circumstances @PA Region 10, Supplemental Risk Assessment Guidance for 

b = statistically comparable to background concentrations 
c = quantitative risk assessment not possible 
d = based on lead action level of I5 uglL (Drinking Water Regulations and Health Advisories; EPA 1993) 
e = qualitative use only 
f = detected only once; not detected in other subunit media 
g = for use in describing general aqueous chemistry; not quantitated in risk assessment 
h = below soil screening level 

N = normal 

Superfund, August 6, 1991) 

m\c BQ\lFrSU-SM.XLS; 2/8/94; 12:33 PM 



a 
Table 3.3-2(c) 

CONTAMINANTS OF POTENTIAL CONCERN (CPC) 
SOUTH FIELD - SURFACE WATER 

GROSS BETA pcill 2 2  97 119 108.0 N 
U-234 pcVl 2 2  110 159 134.5 Y 
U-235/236 pci/l 2 2  7.4 7.47 7.44 Y 
U-238 pcVl 2 2  136 174 155.0 Y 

L = lognormal 
a = aluminum, calcium, magnesium, potassium, iron & sodium are not associated with toxicity to humans under normal 

b = statistically comparable to background concentrations 
c = quantitative risk assessment not possible 
d = based on lead action level of 15 uglL (Drinking Water Regulations and Health Advisories; EPA 1993) 
e = qualitative use only 
f = detected only once; not detected in other subunit media 
g = for use in describing general aqueous chemistry; not quantitated in risk assessment 
h = below soil screening level 
i = low toxicity by expected exposure route 
j = below EPA Region 111 tap water screening level and not a CPC in IFP soil 

N = normal U = undefined, maximum value used as exposure point concentration 

circumstances (EPA Region 10, Supplemental Risk Assessment Guidance for Superfund, Aug. 16, 1991) 

WK\CRll2KI\AeQ\t~_SDSW.XLS; 2/8/94; 1:32 PM 
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Table 3.3-2(d) 
CHEMICALS OF POTENTIAL CONCERN (CPC) 



. ., 
Groundwater 
Groundwater 

. *  Table 3.3-2(d) (continued) 
CONSTITUENTS OF POTENTIAL CONCERN (CPC) 

SOUTH FIELD - SEDIMENT Modelling 

L = lognormal 
= no background concentration available 

++ = radioactive soil screening level calculated according to RAGS Part B @PA, 1991). Non radionuclide values taken from EPA Region 111 (EPA 1993) for IOE-7 risk or 0.1.hazard. 
**+ = shading indicates groundwater modeling will be performed 
a = aluminum, calcium, magnesium, potassium, iron & sodium are not associated with toxicity to humans under normal 

b = statistically comparable to background concentrations 

N = normal , U = undefined, maximum value used as exposure point concentration 

circumstances (EPA Region 10, Supplemental Risk Assessment Guidance for Superfund, Aug. 16, 1991) 

c = quantitative risk assessment not possible 
d = based on lead action level of 15 uglL (Drinking Water Regulations and Health Advisories; EPA 1993) 

f = detected only once; not detected in other subunit media 
g = for use in describing general aqueous chemistry; not quantitated in risk assessment 
h = below soil screening level 
i = low toxicity by expected exposure route 

0 2 e = qualitative use only 
i3 

n n  
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TABLE B3.24 

SOUTH FIELD: SURFACE SOIL 
CURRENT, TRESPASSING YOUTH 

0.23 ~ . ~ E + o o  2.21310 7 . 8 ~ 1 0  
0.12 1.98+00 2.2E-IO 4 LE-10 
0.05 8.OE-Ol 2.3E-IO 1.8E-10 

30.80 4 . a e + m  1 . 2 ~ - 1 0  s . ~ E - o ~  

142 2 . 2 ~ + 0 3  1 .3~-12  2.98-09 

13.80 2 . 2 ~ + 0 2  I . ~ E - I I  ~ . I IE-O~ 

3.88 6.IE+Ol l.OE-IO 6.1E-09 
1.00 1.6E+01 3.6E-ll 5.6E-IO 

4.41 6.9E+OI 5.5E-ll 3.88-09 

3.99 6.2E+01 ‘ 1.2E-ll 7.5E-10 

Total Pathway: 3.1E-08 Total Pathway: 8.2E-08 

1.8E-06 

I .9E-06 

Beryllium 
Chromium 
Lcad 
TH-TOTAL 
U-TOTAL 
Accnaphthy lenc 
Bcnzo(a)anthraccnc 
Bcnzo(a)pyrenc 
Bcnzo(b)fluoranthcnc 
Bcnzo(g,h,i)pcryleoe 
Bcnzo(lt)fluoranthcne 
bis(2-Ethylhcxyl) ph$alatc 
Carbazole 
Chryscnc 
Dibenzo(a,h)anthraccnc ’ 

Dibenzofuran 
Indcno(l,2,3-cd)pyrenc 
Phenanthrene 
Methylene chloride 
Amlor-I254 
Aroclor-I260 
Dieldrin 
Endrin ketone 

BQ\SFSOILTY.XLS\12/?2/!B; 4 3 1  PM ‘W 

8.48-09 ’ 1.6E-ll 8.4E+00 
’ 1.2E-07 2.3E-10 4.1E+01 

2.2E-07 4.IE-10 
O.OE+OO O.OE+OO 

2.6E-07 5.OE-IO 
O.OE+oo O.OE+oo 

4.98-08 9.2E-ll 8.9E-01 
8-48-08 1.6E-10 6.1@+00 
5.5E-08 l.OE-10 7.5E-01 

O.OE+OO O.OE+OO 

9.8E-IO 1.8E-12 
1.X-09 2.8E-12 
5.3E-08 I.0E-IO 2.7E-02 
1.7E-08 3.2E-I I 6.8E+00 

6.58-08 1 .2~-10  3 . 2 ~ ~ 1 1  

O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 

7.9E-10 1.X-12 

5.3E-08 I.OE-IO 1.7E+00 

4.5e-11 8.48-14 2.0e-03 

4.6E-10 8.78-13 
8.98-11 1.7E-13 l.6E+01 

O.OE+OO O.OE+OO 
Total Pathway: 

Total Rad + Chcm 

1.38-10 Beryllium 
9.68-09 Chromium 

Lead 
TH-TOTAL 
U-TOTAL 
Acennphthy lcnc 

8.2E-1 I Benzo(a)anthraccnc 
9.6E-IO Bcnzo(a)pyrenc 
7.8E-11 &nzo@)fluoranthcnc 

Bcnzo(g,h,i)pcrylenc 
3.98-11 Bcnzo(lr)fluoranthcnc 

bia@-Ethylhcxyl) phthalatc 
Carbazole 

2 .7~-12  ~ h r y = ~ c  
2.2E-10 Di+nzo(a,h)anthracenc 

Dibcnzofuran 
1.7E-10 Indcno(l,2,3-cd)pyreoc 

Phenanthrene 
1.7E-16 Methylene chloride 

Aroclor- I254 
Amlor-I260 

2.7E-I2 Dieldrin 

0.94 
13.90 
24.58 
36.70 
29.58 

1.20 
5.50 
9.40 
6.20 
6.20 
7.30 
0.11 
0.17 
6.00 
1.90 
0.13 
6.00 
2.30 
0.01 
0.09 
0.05 
0.01 
0.01 I IEndrin ketone 

1.m-08 

m - 0 8  4.3e+oo 
2.OE-07 
3.5E-07 
5.2E-07 

1 .=-OS 
4.2e-07 

7.8E-08 l.lE+OO 
1.3E-07 7.3E+00 
8.88-08 9.OE-01 
8.88-08 
1.OE-07 3.8E-01 
I .6E-09 I .4@-02 

8.5E-08 3.2E-02 

1.8E-09 

3.38-08 

1.3E-09 7.7E+00 
7.4E-IO 7.7@+00 

8.48-1 1 

2.48-09 2.OE-02 

2.7~-08 a.ie+oo 

8.5E-08 2.OE+00 

7.1E-ll 7.5E-03 

l.4E-IO 1.6E+OI 

Total Pathway: 

Total Rad + Chcm 



TABLE B.3.24(eontim~d) 
CURRHW, TRESPASSING YOUTH 

SOUTHFIELDI SURFACESOIL 

I 
Total Pathway: O.OE+OO 

Qcmical RiEk 
Dermal Contact/Soil I 

, Compound - Intake SFldcrm) !ti& 
Arsenic l.7E-08 1.88+00 3.28-08 
Bcyllium 2.2E-08 4.38+02 9.7E-06 
Chromium 3.3B-07 
W 5.98-07 
TH-TOTAL O.OE+OO 
U-TOTAL 7.18-07 
Accnaphthylcffi 8.68-07 
Bcnzo(a)antbraccne O.OE+OO 2.68+00 O.O@+OO 
Bcnzo(a)pyrcne O.OE+OO 1 . 7 E + O I  O.OE+OO 
Bcnzo@)fluoranthcnc O.OE+OO 2.18+00 O.OE+OO 
Bcnzo(g,h,i)pcrylcffi 4.48-06 
Bcnzo(k)tluoranthcnc O.OE+OO 8.8E-01 O.OE+OO 
bii(2-8lhylhcxyl) phthalate . l.OE-09 1.6E-02 1.68-11 
C ~ a z o l c  O.OE+OO 2.08-02 O.O@+OO 
Chryesnc o.oe+OO 7.48-02 0.08+00 
Dibcnzo(a,h)anthnrccnc 0.08 +00 1.98 + 01 0.08 + 00 
Dibcomfuran 0.08 + 00 
Indcno(lA3-Cd)pyrenc O.O@+OO 4.7E+OO O.OE+OO 
Phenanthrene 1.6E-06 
Mcthylcne chloride 4.88-09 7.58-03 3.68-11 
Aroclor-1254 6.48-08 1.08+01 6.58-07 
Aroclor-1260 3.7E-08 l.OE+OI 3.8847 
Dieldrin 6.98-09 1.88+OI 1.28-07 
Endrin kctone 4.28-09 

Total Pathway: 1.1E-05 

FER\CRUZRMBQ\SFSOILn.XLS\1U28/93; 3:W PM Total Rad + Chem 1. 18-05 

d c  Risk 

SR-90 2.8E-01 O.OE+OO O.OE+OO 
TC-99 4.08+01 6.OE-13 2.48-11 
?I-228 1.38+00 5.68-06 7.08-06 
TH-230 3.98+00 5.4E-11 2.IE-IO 
TH-232 l.lE+00 2.68-11 3.08-11 
U-234 2.58+OO 3.08-11 7.4E-11 
U-235R.36 1.2E-01 2.48-07 2.98-08 
U-238 2.7@+00 3.6E-OS 9.68-08 

Total Pathway: 1.1E-05 

External RadiatiodSoil 
Zmrmund 

Not applicable 

Total Pathway: O.O@+O( 

Total 

2.8E-07 
2.9E-08 
5.OE-10 
2.28-IO 
1.68-07 
3.28-06 
5.6E-10 
2.9B-09 
7.OE-06 
1 .O8-08 
2.88-09 
6.48-09 
2.98-08 
1.18-07 

2.18-07 
9.7E-06 
9.6B-09 

8.68-08 
9.88-07 

3.8E-I1 
4.88-11 

3.6E-I 1 
6.68-07 
3.98-07 
1.38-07 



TABLE B.3.24(co&ued) 
CuRRENl', TRESPASSING YOUTH 

SOUTH FIELD: SURFACE SOIL 
Nonarmh 

8.908-06 1.88-02 

1.248-07 I .48-09 
2.198-07 2.48-09 

0.008+00 O.OE+OO 
2.638-07 2.98-09 

0.008+00 O.OE+OO 
Bcnzo(a)anthrafene 4.908-08 5.48-10 

8.37E-08 9.28-10 
5.528-08 6.IE-IO 

0.008+00 O.OE+OO 
6.508-08 7.18-10 
9.798-10 l . l@-I l  
1.518-09 1.78-11 
5.348-08 5.98-10 
1.698-08 1.98-10 

0.008+00 O.O8+OO 
Indcno(l,2,3-cd)pyrcnc 5.348-08 5.98-10 

0.008+00 O.OE+OO 
4.458-1 I 4.98-13 8.28-01 6.08-1: 
7.928-10 8.78-12 
4.638-10 5.18-I2 
8.908-11 9.88-13 

Endrin ketone 0.008+00 O.OE+OO 

Total Pathway: 6.08-1: 

FER\CR BQ\SFSOILTY.XLS\121/~; 4 3 1  PM * a  

PLPrd 
L 

IngcatiodSoil 
Compound Conc'n Wi/& - RID(o) Ha;..ard 

CS-137 
NP-237 
PU-238 
pu-239n40 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-235t236 
U-238 9.31 1.58+02 

Total Pathway: O.OE+OO 

0.50 
0.23 
0.12 
0.05 

30.80 
3.88 
1 .00 

142.00 
4.41 

13.80 
3.99 
8.66 
0.42 

7.88+00 
3.68+00 
1.98+00 
8.08-01 
4.88+02 
6.18+01 
1.68 +01 
2.28 +03 
6.98+01 
2.28+02 
6.28+01 
1.48+02 
6.58 + 00 

szprd 
L 

IngcstiodSoil 
Compound Conc'n(maR& - RfDo !&& 

Arncnic 7.27 6.08-07 3.08-04 2.08-03 
Beryllium 0.94 7.88-08 5.08-03 1.6E-OS 
Chromium 13.90 1.28-06 5.08-03 2.3E-04 
Lead 24.58 2.08-06 

36.70 3.08-06 TH-TOTAL 
U-TOTAL 29.58 2.48-06 3.08-03 8.2E-04 
Accnaphthylcne 1.20 9.98-08 6.08-02 1.7E-06 
Benzo(a)a&racene 5.50 4.68-07 
Benzo(a)pyrcnc 9.40 7.88-07 
Bcnzo(b)fluoranthene 6.20 5.18-07 
Bcnzo(g,h.i)pcrylcnc 6.20 5.18-07 
Benzo&)nuoranthenc 7.30 6.08-07 ' 
bis('2-8thylhcxyl) phthalate 0.11 9.18-09 2.08-02 4.6E-07 
carbazole 
Chryecnc 6.00 5.08-07 
Dibcnzo(a,b)aathracene 1.90 1.68-07 
Dibcnzoluran 0.13 1.18-08 4.OE-03 2.7E-OC 

0.17 1.48-08 

Idcoo( I ,2,3-cd)pyrenc 6.00 5.08-07 
Pbcnanthrcnc 2.30 1.98-07 
Methylene chloride 0.01 4.18-10 6.18-02 6.88-05 
Aroclor-1254 0.09 7.48-09 
Aruclor-I260 0.05 4.38-09 
Dieldrin 0.01 8.08-10 5.08-05 I.6E-O! 
Endrin ketone 0.01 4.9E-10 3.08-04 1.68-0t 

Total Pathway: 3.1E-0: 

e Tolal Rad + Chcm 3. I E-03 



a 

Arscnic 
Beryllium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Accmphthylcnc 
Bcmo(a)anthrnccnc 
&mo(a)pyrcnc 
&nzo@)fluonmthcnc 
&mo(g,h,i)pcrylcnc 
Bcnzo(k)fluornnthcnc 
bie(2-Etbylhcxyl) phlhalatc 
Carbazole 

Dibcnzo(a,h)anthraccnc 
Dibenzofurnn 
Indcno( I ,2,3-cd)pyrcnc 
Wcnanthrrnc 
Mcthylcnc chloride 
Aruclor-12S4 
Aroclor-I260 . 
Dieldrin 

Chryecnc 

,+... : .- 

TABLE B.3.2-4(con1inued) 
CuRFtENT, TRESPASSING YOUTI1 

SOUTH FIELIh SURFACE SOIL 
Non-can 

Radiation Aaza 
D e d  ContactLSoil 

Not applicable 

Total Pathway: O.OE+Oa 

1 .OB07 

I .9E-06 
3.48-06 

O.OE+OO 
4.1E-06 
S.0E-06 

O.OE+OO 
O.OE+OO 
O.OE+OO 
2.6E-OS 

O.OE+OO 
6. IE-09 

O.OE+OO 
O.OE + 00 
O.OE +oo 
O.OE+OO 
O.OE+OO 
9.68-06 
2.8E-08 
3.7E-07 
2.2E-07 
4.OE-08 

1.3E-07 S.OE-05 2.6e-a 
2 .3843 8.6E-0 

l.SE-04 2.7e-a 
2.6E-02 1.9E-O 

1.8E-02 3.4E-0 

4.OE-OS O.OE+O 

6. I@-02 4.6E-0 

4.58-05 9.OE-0 
IEndrin kctooc 2.SE-08 2.7E-04 9.1E-0 

Total Pathway: 3.2E-0 

F E R \ C R U Z R M B Q \ S F S O I L ~ . X ~ I ~ Z / ~  4 3 1  PM Total Rad + Chcm 3.2E-02 

iogenic Risk 

L 

Extcml RndiationlSoil 
Comwund RITW Hazard 

CS-137 l.4E-01 
NP-237 6SE-02 
PU-238 3.4E-M 

RA-226 8.8@+00 
RA-228 l . l E + W  
SR-90 2.8E-01 

4.OE+01 TC-99 
TH-228 1.3E + 00 
TH-230 3.9E+W 

u-234 2.SE+OO 
U-235/236 1.2E-01 
U-238 2.7E+Oo 

pu-239n40 I .x-m 

TH-232 I .  ie + oo 

Totnl - 

Total Pathway: O.OE+OO 

2.4E-03 
2.68-03 
l.lE-03 

Compound 
Eflcml RadiatiodSoil 

I n a c  - 

Not spplicablc 

Total Pathway: O.OE+O( 

2.88-02 
2.0E-04 

8.OE-07 

2.7E-06 

4.68-07 

9.28-04 

O.OE + o o ~ ~  



?..- 
!=- 
I., -. .. . 

TAB= B3.2-5 
CURRENT,TRESPASSLNGYOuTE 
SOUTB FIELD: SURFACE WATER 

Grcinogmic Rick 

U-234 159 4.7E+02 1.6E-ll 7.5E-09 
7.47 2.2E+Ol 1.6E-ll 3.5E-IO Not Applicable 

Total Pathway: 2.2E-08 . Total Pathway: O.OE+OO 

Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

7.SE-09 
3.5E-IO 
I .4E-08 

Total Rad + Chem 2.2E-08 Total Rad + Chem O . O E + O O V I  



TABLE B3.2-5 (continued) 

SOUTH FIELD: SURFACE WATER 
C u R R E N T , T R E S P ~ G Y O u T H  

' Non-cc 

Radiation 81 
IngestiodSurface Water 

Compound Conc'n IpCiIL) W RfDo 
U-234 O.OE+OO 
U-2351236 O.OE+OO 
U-238 O.OE+OO 

Total Pathway: O.OE+O 

nogenic Hazard 

Dermal ContacllSurface Water 

Not Applicable 

I 
Total Pathway: O.OE+O 

IngestiodSurface Water I I  Dermal Contact/Surface Water 
Compound Conc*nImn/Ll I I Compound RfD(derm1 Haznrd 

U-TOT AL 4.9E-01 7.6E-06 3.0E-03 2.5~-031 Iu-TOTAL 3.2E-05 0.2 

I I ,  I 

Total Pathway: 2.5E-03 Total Pathway: 0.2 

Total Rad + Chem 2.5E-03 Total Rad + Chem 0 . 2 ( r 0 r a l : 0 . z j  

FER\CRU2RI\ABQ\SFSWTY.XJ3\12/22/93; 4:34 PM 



TABLE B.334 
CURRENT,IRFsPASSINCYOUTE 

S0mFrEI.D: SEDIMENT 

U 

I .  , 

ICs-I37 0.400 6 . 2 ~ + 0 0  2 . 8 ~ - i i  1 . 7 ~ 1 0 1  I 
NP-237 0.420 ' 6.6@+00 2.2E-10 1.4Em 
PU-238 1.900 3.OE+01 2.2E-10 6.5E-09 
PU-2391240 0.370 s.8e+oo 2 . 3 ~ - I O  1.3e-09 
RA-226 2.960 4.6E+01 1.2E-IO 5.58-09 
RA-228 2.530 3.9E+OI 1.OE-10 3.9E-04 

O.OO0 O.OE+OO 9.OE-12 O.OE+O( 
1.010 1.6E+01 3.6E-I1 5.7E-IC 

RU-106 
SR-90 d 

TC-99 O.OO0 O.OE+OO 1.3E-12 O.OE+OC 
TH-228 2.800 4.4@+01 5.5B-II 2.4E-04 
TH-230 8.960 1.4e+m 1 . 3 ~ 1 1  I.~E-OS 

u-234 7.950 1 . 2 ~ + 0 2  I .~E-I I  2.012-04 
TH-232 2.570 4.OE+01 I.2E-I1 4.881C 

U-2351236 0.410 6.4@+00 1.6E-ll 1.OE-1C 
U-238 8.750 1.4E+02 2.8E-ll 3.8E-04 

Total Pathway: 2.4E-08 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
RU-106 
SR-90 
TC-99 

TH-230 
TH-232 
u-234 
U-235I236 

TH-228 

u-238 ~ . J E + O O  3.68-08 9.oe-osl 

1.2e-01 4.38-07 
5.4~-01 2 . 8 ~ 1 1  

7.2e-01 2.98-06 

1.18-01 2.78-11 
8.4E-01 1.2E-08 

O.OE+OO 0.0@+00 
2.9E-01 O.OE+OO 

O.OE+OO 6.08-13 
8.08-01 J . ~ E - M  

2.68+00 5.4~-11 

2.3E+00 3.OE-I1 
I .2~-01  2.48-07 

7.38-01 2.68-11 

5.1 E-08 
1.58-11 
2.8E-I2 
1 .OE-08 

O.OE+OO 
O.OE+OO 
O.OE+OO 

4.58-06 
1.4E-10 
I .98-1 I 
6.88-11 

2.1~-06 

2 . 8 ~ 0 8  

ToCal Pathway: 6.88-06 

75.60 
4.60 

19.20 
19.40 
91.50 

896.00 
23.40 
4.40 

30.10 
0.07 
0.11 
0.11 
0.12 
0.12 
0.13 
0.11 
0.10 
0.06 
0.10 

l.lE-06 1.8@+00 l.9E-Ot 
6 . 5 ~ 0 8  4 . 3 ~ + 0 0  2.~12-07 
2.7~-07 
2.8E-07 
1.3@-06 
1.3E-05 
3.3E-07 
'6.2E-08 
4.3E-07 
9.4E-10 l.lE+00 I.OE-05 
1.6E-09 7.3@+00 1.lE-08 
1.6E-09 9.OE-01 I .4E-05 
1.7E-09 
1.7e-09 ~ . ~ E - o I  ~ . J E - I (  

1 . m ~  3.2e-02 ~.OE-II 
1.4e-09 2 .0~+00 2.8t5-05 

1.8E-09 1.4E-02 2.6E-ll 

8.9E-10 
1.4E-09 7.7@+00 1.OE-0t 

Total Pathway: 2.2E-Ot 
Total Rad + Chm 2.2E-06 

Aracnic 1.8E-07 1.8E+00 3.3E-01 
Beryllium l.lE-07 4.3E+02 4.6E-03 
Ctucalilm 4.m-07 
cobah 4.6E-07 
Lead 2.2E-06 
W M C S C  2.1E-05 
TH-TOTAL O.OE+aI 
Thallium . I.OE-07 
U-TOTAL 7.1E-07 
&nzo(a)anlhncmc O.OE+W 
B=mPY- O.OE+OO 
Benzo(b)fhtorsntba~c o.oe+oo 
BEnzo(g,h,Dpcvkoc 8.5E-08 
Benzo(L)fluorantbme O.OE+OO 

chrysalc O.OE+OO 
lodsao(l,2,3.cd)pyrrnc O . O E + a l  
PhCnanthrms 4.48-08 

bis(2-Ethylhc~~0 P h U k  1.2E-09 1.6E-02 1.9E-I I 

6.88-08 l.OE+OI 6.9E-01 
Tdal Pathway: 4.8E-QJ 

1 Aroclor-1254 

Total Rad + Chm 4.8E-05 

.I External RadiatidScdimmt 
Canoarnd 

Tdal Pathway: O.OE+Ch 

.. . . . ..: 

2.3E-07 

6.5E-09 
5.3~-08 

1.3~-09 
1.6E-08 
2.IE-06 

O.OE+OO 
5.7E-10 

O.OE+OO 
4.x-06 
2.012-09 
5 .oe- 1 o 
2.lE-09 
2.8E-08 
9.4848 

2.28-06 
4.7E-05 

I .oe-m 
l.lE-08 

4 . 5 ~ 4  I 

a a  s g  
2 ?  7.18-07 

TotalRad +Chm 6 . 8 E - 0 6 7 1  2 ? 
Po 13 

IVIBQ\SFSEDTY.XLS\I2128193; I:% PM T@ 
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TABLE B.3.2d(continual) 
CURRENT, TRESPASSING Yoml 

SOUTaFlELD: SEDIMENT 

CS- 137 0.40 6.2E+00 I I  
NP-237 0.42 6.6@+00 
PU-238 1.90 3.OE+01 

RA-226 2.96 4.6E+OI 
RA-228 2.53 3.9E+01 
RU-106 0.00 O.OE+OO 
SR-90 1.01 1.6E+01 
TC-99 0.00 O.OE+OO 
TH-228 e 2.80 4.4E+Ol 
TH-230 8.96 1.4E+02 
TH-232 2.57 4.0E+01 
u-234 . 7.95 1.2E+02 
U-2351236 0.41 6.4E+00 
U-238 8.75 1.4E+02 

PU-2391240 0.37 5.8E+00 

Total Pathway: O.OEi 

4.60 
19.20 
19.40 
91.50 

896.00 
23.40 
4.40 

30.10 
0.07 
0.11 
0.11 
0.12 
0.12 
0.13 
0.11 
0.10 
0.06 

3.8E-07 5.OE-03 
1.6E-06 5.OE-03 

7.6E-06 

1.9E-06 
3.68-07 7.OE-05 
2.5E-06 3.OE-03 
5.5E-09 
9.1E-09 
9.1E-09 
9.98-09 
9.98-09 
l.lE-08 2.OE-02 
9. I E-09 
8.2E-09 
5.2E-09 

1.6E-06 

7.4e-0~ 1.4~-01 

7.6E-0 
3.28-0 

5.3E-0 

5.2E-0 
8.3E-o 

5.4E-0 

0.10 8.OE-09 
Total Pathway: 2.8E-0 

I.OE-06 2.9E-04 3.6E-03 
6.38-07 5.08-05 1.38-0j 
2.68-06 2.3803 1.2E-03 
2.7E-06 
1.3E-05 

O.OE+OO 
6.OE-07 7.OE-05 8.6E-03 
4.1E-06 1.5E-M 2.8E-01 

O.OE+OO 
O.OE+OO 
O.OE+OO 
4.98-07 

O.OE+OO 

O.OE+OO 
O.OE+oo 
2.6E-07 

1.2E-04 4.2E-03 2.9E-01 

7 .1~-09  1.0e-m 7.1~-0t  

Aroclor-1254 3.912-07 
Total Pathway: 8.3E-01 

' I  

2.5E-02 
1.3E-02 
I.5E-03 

3.OE-02 

I .4E-02 
2.88-02 

7.7E-06 

Total Rad + Chan 2.8EM Total Rad + chan 8.3@-@2 



8 
83 
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a 
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a @  

TABLE B.3.2-7(~) 
CURRENI', OFFPROPERTY RESIDENT FARMER 

SOUTH FlELDr SURFACE SOIL 

Inhalation of ParticulatcslSoil 
Comwund Conc'n in Air bC3lm31 W 

cs-137 3.65B-07 4.2E-02 1.9E-11 8.OE-13 
NP-237 5.6E-10 
PU-238 4.OE-10 
~u-239~140 I .6E- IO 
RA-226 7.88-09 
RA-228 , 2.2E-IO 
SR-90 5.3E-12 
TC-99 1.OE-IO 
TH-228 2.9E-08 
TH-230 3.4E-08 
TH-232 9.58-09 

U-23SR36 8.9E-10 
U-238 4.1E-08 

I .4E-07 

U-234 1.9E-08 

1.67E-07 I .9E-02 
8.788-08 1 .OEM 
3.738-08 4.38-03 
2.2SE-OS 2.6@+00 
2.84B-06 3.3E-01 
7.32847 8.5E-M 
l.04E-04 1.2E+OI 
3.238-06 3.7e-01 
I.OlE-05 I.2@+00 
2.928-06 3.4E-01 
6.338-06 7.3E-01 
3.07E-07 3.68-02 

2.98-08 
3.98-08 
3.8E-OS 
3.08-09 
6.6E-10 
6.2E-I 1 
8.3E-I2 
7.88-08 
2.9E-08 
2.8E-08 
2.68-08 
2.SE-08 

6.818-06 7.9E-01 5.2E-OS 
Total Pathway: 

Compound Conc'n Imnlm3) - Intake W 
Arsenic s.32e-w 3.4~-IO i .m+oo 5 . 2 ~ - I O  
Beryllium 6.898-10 4.5E-I1 
Chromium l.ME-08 6.6E-10 
Lcad 1.80E-08 1.2E-09 
TH-TOTAL 0.00@+00 O.OE+OO 
U-TOTAL 2.16B-08 1.4E-09 
Acenaphthylene 0.00@+00 0.0@+00 
Benzo(a)anthracene 4.ME-09 2.6E-10 
Benzo(a)pyrene 6.888-09 4.5E-10 
Benzo@)tluoranthcnc 4.54B-09 2.9E-10 
Benzo(g,h,i)pcrylene 0.00@+00 O.OE+OO 
Bcozo(k)fluoranthcne 5.34E-09 3.S-IO 
bis(2-Ethylhexyl) phthalate 8.OSE-I I 5.2E-I2 
Carbazole l.24E-10 8.OE-12 
Chrysene 4.39B-09 2.8E-10 
Dibenzo(a,h)anthracene 1.398-09 9.OE-ll 
Dibenzofuran 0.00@+00 O.OE+OO 
Indeno(l.2,3-cd)pyrcne 4.39B-09 2.8E-10 
Phenanthrene 0.00@+00 O.OE+OO 
Mahylcne chloride 3.668-12 2.4E-13 
Aroclor-1254 6.51E-ll 4.2E-12 
Amlor-I260 3.80E-ll 2%-I2 
Dieldrin 7.328-32 4.7E-13 

8.4@+00 
41 

3.8E-10 
2.7E-08 

8.9E-01 
6.18+00 

7.5E-01 

3.2E-01 

2.3E-IO 
2.7E-09 
2.2E-10 

1. I@-IO 

2.7E-02 
6.8@+00 

1.7@+00 

2.OE-03 

7.7@-12 
6.1E-10 

4.8E-10 

4.78-16 

I .6E+O I 7.68-12 
hndrin ketone 0.00@+00 O.OE+OO _ _ ~  .... . 

Total Pathway: 3.28-08 

Totpl 

8 .OE- I3 
5.6E-IO 
4.OE-10 
1.6E-10 
7.88-09 
2.2E-IO 
5.3E-I2 
I .OE-IO 
2.98-08 
3 . 4 ~ 0 8  
9.X-09 
1.9E-08 
8.9E-IO 
4.18-08 

5.2E-10 
3.8E-10 
2.78-08 

2.3E-IO 
2.7E-09 , 

2.2E-IO 

1 . 1 8 - I O  

7.78-12 
6.1E-IO ' 

4.8E-10 

4.78-16 

7.68-12 

Total Rad + Chem 1.8E-07 e 



TABLE B3.2-7(n) (continued) 

SOUTH FIELD: SURFACE SOIL 
CURRENT, OFF-PROPERTY RESIDENT FARMER 

2.848-06 

1 A4E-04 
3.23E-06 
l.01E-05 
2.92E-06 
6.333346 
3.07E-07 

lU-238 I 
Total Pathway: O.OE+OO 

Beryllium 
Chromium 
Lcad 
TH-TOTAL 
U-TOTAL 
Acenaphthy lene 
Bcnzo(a)aathracene 
Benzo(a)pyrcne 
Benzo(b)fluoranthene 
Benzo(g ,h,i)perylene 
Benzo(k)fluoranthene 
bis(2Blhylhexyl) phthalate 
Carbazole . 
Chryeene 
Dibcnzo(a,h)anthracene 
Dibenzofuran 
Indene( 1,2,3-cd)pyrcnc 
Phcnanthrcne 
Methylene chloride 
Aroclor-1254 
Aroclor-1260 
Dieldrin 

6.89E-I0 4.X-1 I 
1 . ~ ~ 4 8  6 . 6 ~ - i o  
1 . 8 0 ~ 4 8  1.2~-09 

o.ooe+m O.OE+OO 
2 . 1 6 ~ 4 8  1.412-09 
0.00E+00 O.OE+Oo 

4.02E-09 2.6E-10 
6.888-09 4.SE-10 
4.54849 2.9E-10 

o.ooe+oo o.oe+ao 
5.3413-09 3 .5~- io  
8.OSE-11 5.2E-12 
1.24E-10 8.OE-12 
4.398-09 2.8E-10 
1.39E-09 9.OE-11 
0.00E+00 O.OE+OO 

4.398-09 2.8E-10 
O.OOE + 00 O.OE + 00 

3.66E-12 2.4E-13 
6.51E-11 4.28-12 
3.80E-11 2%-12 
7.328-12 4 . 7 ~ 1 3  

8.2E-01 2.98-13 

endrin ketone 0 . 0 0 ~ + 0 0  o.oe+oo 
Total Pathway: 2.9E-1: 

Total - 

2.9E-13 

Total Rad + Chcm 2.98-13 Total: 2.9E-13 FBR\CRU2RI\AEQ\SFSU)FRF.XLS\12/2U93; 4:37 PM 



t?j 
U Y 

cs-I37 3.658-07 7.7E-04 l.98-ll 1.58-14 
NP-237 1.67E-07 3.58-04 2.98-08 1.08-11 
PU-238 8.788-08 1.88-04 3.98-08 7.28-12 
PU-239l240 3.738-08 7.88-05 3.88-08 3.08-12 
RA-226 2.258-05 4.7EM 3.08-09 1.48-10 
RA-228 2.848-06 6.08-03 6.68-10 3.98-12 
SR-90 7.328-07 1.5843 6.28-11 9.58-14 
TC-99 1.048-04 2.28-01 8.38-12 1.88-12 
TH-228 3.238-06 6.88-03 7.88-08 5.38-10 
TH-230 I.018-05 2.18-02 2.98-08 6.28-10 
TH-232 2.928-06 6.18-03 2.88-08 1.78-10 
U-234 6.338-06 I .38-02 2.68-08 3.58-10 
U-239236 3.07E-07 6.48-04 2.58-08 1.68-11 
U-238 6.818-06 1.48-02 5.28-08 7.48-10 

U 

e 
P 
N 

, 

BQ\SFSLOFRC.XL.%IU; 4:41 PM 

TABLE B.3.2-7(b) 
CURRENT, OFF-PROPERTY RESIDENT CHILD 

SOUTH FIELD1 SURFACE SOIL 

1 .58-14 
1.08-ll 
7.28-12 
3.08-12 
1.48-IO 
3.98-12 
9.58-14 
1.88-12 
5.38-10 
6.28-10 
1.78-10 
3.58-10 
1.68-11 
7.48-10 

4.48-1 I 
3.28-11 
2.38-09 

2.08-11 
2.38-10 
1.98-I1 

9.48-12 

6.5E-13 
5.28-I1 

4.18-11 

4.08-17 

6.48-13 

olal Red + Chcm 5.38-09 6 



TABLE B.3.2-7@) (eontioued) 
CURRENT, OFF-PROPERTY RESIDENT CHILD 

SOUTH FIELD, SURFACE SOIL 
Noncnrcino Penic Hcuanl 

' 

I Radiation Hazard 

Arscnic 
Beryllium 
Chromium 
Lced 
TH-TOTAL 
U-TOTAL 
Accnaphthylcnc 
Bcnzo(a)anthraccne 
&nzo(a)pynne 
Bcnzo(b)fluoranlhcne 
Bern@ ,h ,i)perylcne 
Bcnzo(k)fluoranthenc 
bis(2Bthylhcxyl) phthalate 
Carbazole 
Chlyecnc 
Dibcnzo(a,h)anthraccnc 
Dibenzohran 
Indcno( 1,2,3-cd)pyrenc 
Phenanthrene 
Methylene chloride 
Aroclor-1254 
Aroclor-1260 
Dieldrin 

t Inhalation of ParticulatdSoil 
Compound Conc'n in Air (oCilm3) RfDli) Hazard 

CS-137 3.658-07 
Np-237 
PU-238 
PU-239040 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-235036 

I .67E-07 
8.788-08 
3.738-08 
2.258-05 
2.848-06 
7.328-07 
1.04844 
3.238-06 

2.928-06 

3.07E-07 

1.018-05 

6.338-06 

I 

Totd Pathway: O.OE+O( 

6.898-10 4.48-11 
1.028-08 6.58-10 
1.808-08 1.28-09 

0.008+00 O.OE+OO 
2.16848 1.48-09 

0.008+00 O.OE+OO 
4.028-09 2.68-10 
6.888-09 4.48-10 
4.548-09 2.98-10 

0.008 + 00 0.08 + 00 
5.348-09 3.48-10 
8.058-11 5.18-12 
1.248-10 7.98-12 
4.398-09 2.88-10 
1.398-09 8.98-11 

0.008+00 0.08+00 
4.398-09 2.88-10 

0.008+00 O.O8+OO 
3.668-12 2.3B-13 
6.518-11 4.28-12 
3.808-1 1 2.48-12 
1.328-32 4.78-13 

8.28-01 2.8E-13 

Endrin ketone 0.008+00 O.OE+OO 
Total Pathway: 2.88-1: 

FER\CRUZRI\ABQ\SFSMFRC,XLn12/22/93; 4:41 PM 

Total - 

2.88-13 

Total Rad + ,Chcm 2.88-13 Total: 2.88-13 



TABLE B.3.2-8(a) 
CURRENT OFFPROPERTY FhRMER 

SOUTH FIELLh BEEF AND MILK (DUST AFFECTED) 
CARClNlXiENlC RISK 

.* - 
i. r,l 
. L . -  _ .  
'2 

I 

NP-237 2.658-07 4.98-04 2.212-10 I . I E - I ~  NP-237 2.41e-08 1.~e-04 2.212-10 3.98-14 
PU-238 1.26E-09 2.3E-06. 2.2E-10 5.lE-16 PU-238 2.52E-IO 1.9E-06 2.2E-IO 4.1E-16 
PU-239 5.35E-10 9.8E-07 2.3E-IO 2.3E-16 PU-239 1.07E-10 7.9847 2.3E-IO l.8E-16 
RA-226 1.638-04 3.OE-01 1.2E-IO 3.6E-11 RA-226 2.938-04 2.2@+00 I.2E-IO 2.6E-IO 
RA-228 1.98845 3.6E-U2 l.OE-IO 3.68-12 RA-228 3.56E-OS 2.6E-01 1.OE-10 2.6E-11 
SR-90 6.368-06 1.2E-02 3.6E-ll 4.28-13 SR-90 3.18E-05 2.3E-01 ' 3.6E-ll 8.48-12 
TC-99 2.688-02 4.9E+01 1.3E-12 6.4E-ll TC-99 3 . 1 5 ~ - m  2 . 3 ~ + ~  1 .3~-12  ~ . O E - I O  

TH-232 s.ose-07 9.3e-04 i.2e-11 1.1~-14 ~ - 2 3 2  4.21~-07 3.1e-03 i.2e-11 3 . z - 1 4  

TH-228 5.04847 9.3E-04 5%-11 5.IE-14 TH-228 4.20E-07 3.IE-03 5.5E-I1 1.7E-13 
TH-230 1.74846 3.2843 1.3E-ll 4.28-14 TH-230 * 1.4SE-06 l.lE-02 1.3E-ll 1.4E-13 

U-234 3.65E-05 6.7E-02 1.6E-II l.lE-12 U-234 1.108-04 8.IE-01 1.6E-ll 1.3E-ll 
U-235 1.76E-06 3.28-03 1.6E-ll 5.2E-14 U-235 5.29E-06 3.9E-02 1.6E-ll 6.28-13 

? U-238 3.92845 7.2E-M 2.8E-ll 2.OE-12 
U 
H U Total Pathway: 1.2E-IO 

' a 
8 3  , 

. . 

I' 

Arsenic 
Beryllium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Acenaphthy lcne 
Bcrw(a)anthraccnc 

&nzo(b)fluomthenc 
Bcnzo(g,h.i)pcrylene 
Benzo(k)fluoranthcnc 
bis(2-Ethylhcxyl)phthalat 
carbazole 
Chryecnc 
Dibcnzo(n,h)nnthmcenc ' 

Dibcllzofuran 
Mcno(l,2,3-cd)pyrenc 
Phenanthrene 
Methylene chloride 
Aruclor 1254 
Amclor 1290 
Dieldrin 

BCOz0(a)wrCffi 

3.07~-07 3 . 2 ~ - I O  
1.988-08 2.OE-ll 
1.6lE-06 1.7E-09 
1.568-07 1.6E-10 

O.M)E+OO O.OE+OO 
1.23E-07 1.3E-IO 

0.00E+00 O.OE+OO 
6.87E-07 7.1E-10 
2.81E-06 2.9E-09 

0.00E+00 O.OE+OO 
1.73E-05 1.8E-08 
3.26E-10 3.48-13 
0.00E+00 O.OE+OO 

7.57E-07 7.8E-IO 
5.58E-07 5.7E-IO 

0.00@+00 O.OE+OO 
8.57E-OS 8.8E-08 

0.00@+00 O.OE+OO 
2.53E-13 2.6E-16 
5.01E-08 5.1E-11 
3.52E-08 3.6E-I 1 

0.00@+00 O.OE+oo 

7.21e-06 1.4~-09 

Arsenic 
Beryllium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Acenaphthylcnc 
Bcnzo(a)anthraccne 
&nzo(a)pyrene 
Bcnzo(b)fluoranthenc 
Benzo(gb,i)perylenc 
Benzo(k)fluoranthcnc 
bin(2-Ethylhcxyl)phthdnt 
Carbezolc 
Chryecnc 
Dibcnzo(n,h)anthracce 
Dibcrwfuran 
Indcno( I ,2,3-cd)pyrcnc 
Phenanthrene 
Methylene chloride . 
Amclor 1254 
Aroclor 1260 
Dieldrin 
Endrin ketone 

1.8E+00 
4.3E+00 

1.lE+00 

9.OE-01 
7 . 3 ~ + 0 0  

3 . 8 ~ - 0 1  
I .4E-02 
2.OE-02 
3.28-02 
8.1E+00 

2.OE+00 

7.512-03 
7.7E+00 
7.7E+00 
I .6E + 01 

5.5E-10 
.8.8E-l 1 

7.8E-10 
2.1E-08 
6.7E-09 

6.713-09 
4.7E-15 

O.OE + 00 
2 s - l l  
4.6E-09 

1.8E-07 

1.9E-18 
4.OE-IO 
2 .8E- IO 

O.OE + 00 
Endrin ketone 0.00@+00 O.OE+OO 

Total Pathway: 2.2E-O' 

~~ ~ 

IngcstionfMilL 
Conch in Milk ImelL) lnlakf a Risk Comwund 

154 PM Total Rad + Chcm 2.2E-07 

9.22E-09 
I . 7 8 ~ - 1  I 
4.398-07 
I .30E-07 

0.00E+00 
0.00@+00 
O.OOE +oo 

2.17E-07 

2.288-06 

5.46E-06 
1.03E-IO 

O.OOE+ 00 
2.398-07 

0.00E+00 
2.7 I E-05 

0.00E+00 
7.998-14 
I .588-08 
1 . I  I@-OS 

O.OOE +00 
0.00E+00 

8.87e-07 

o.ooe+ oo 

I .76e-07 

3.8E-ll 1.8E+00 
7.38-14 4.38+00 
l.8E-09 
5.3E-10 

O.OE+OO 
O.OE+OO 
O.OE+OO 

8.9E-IO l.lE+OO 
3.68-09 7.3E+00 
9.48-09 9.OE-01 

O.OE+OO 
2.2E-08 3.8E-01, 
4.2E-I3 1.4E-02 

O.OE+OO 2.OE-02 
9.8E-10 3.28-02 
~ . ~ E - I o  s.ie+oo 

O.OE+OO 

O.OE+OO 
l.1E-07 2.OE+OO 

3.3E-I6 7.SE-03 
6.SE-ll 7.7@+00 
4.6E-I1 7.7E+OO 

O.OE+OO 1.6@+01 
O.OE+OO 

Toul Pathway: 

6.6E-1 I 
3.2E-13 

9.8E-10 
2.E-08 
8.48-09 

8SE-09 
5.9E-15 

O.OE+OO 
3.1E-ll 
5.9E-09 

2.2E-07 

2.SE-18 
5.OE-10 
3.SE-10 

O.OE + 00 

2.7E-0' 

... To(al 
3 

2.6E-I I 
I.5E-13 
9.28-16 
4.IE-16 
2.9E-IO 

8.88-12 
3.OE-I I 

3.6E-10 
2.28-13 
1.8E-13 
4.88-14 

6.78-13 
1.4E-ll 

2.6E-II 

6.2E-10 
8.8E-I I 

I .8E-09 
4.88-08 
1.5E-08 

I SE-08 
l.lE-14 

O.OE+OO 
5.6E-ll 
l.lE-08 

1.8E-07 

4.48-18 

6.3E-10 
9.OE-10 

O.OE+OO 

Total Rad + Chcm 2.7@-07-@ 

s o  
" F  



TABLE BJ.ZP(a) (continued) 

. .  

Y Y 
7 

NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 

U-235 1.8E-06 3.28-03 
U-234 

U-238 3.98-05 7.28-02 

2.7E-07 
I .3E-09 
5.4E-10 
1.68-04 
2.OE-05 
6.48-06 
2.7E-02 
5.08-07 
1.7E-06 
5.08-07 
3.7E-OS 

:3 
a3 

r d  

4.98-04 
2.3E-06 
9.88-07 
3.08-01 

1.2E-02 
4.9@+01 
9.3E-04 
3.2E-03 
9.3E-04 
6.7E-02 

3.6e-m 

Arecnic 
Beryllium 
Chromium 
Lcad 
TH-TOTAL 
U-TOTAL 
Accnaphtb ylcnc 
Bcnzo(a)anthracenc 
Bcnzo(a)pyrenc 
&nzo(b)fluoranthcnc 
Bcnzo(g,h,i)pcrylcnc 
Benzo(k)fluorantbcnc 
bis(2-Ethylhcxyl)phthalatc 
Carbazole 
ary=nc 
Dibcnzo(a,h)anthraccnc 
Dibcnzoluran 

Wcaanthrcnc 
Mclbylcnc chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 
Endrin ketone 

Indcno(l,2,3cd)pynnc 

CS-137 7.42E-05 5.SE-01 
NP-237 2.41E-08 1.8E-04 

PU-239 1.07E-IO 7.9E-07 

RA-228 3.56E-05 2.6E-01 
SR-90 3.18E-05 2.3E-01 

TH-228 4.208-07 3.1E-03 

TH-232 4.218-07 3.E-03 

u-235 5.29E-06 3.98-02 

PU-238 2.52E-10 1.9E-06 

RA-226 2.938-04 2.28+00 

TC-99 3.15~-02 2 . 3 ~ + ~  

TH-230 1.4se-06 LIEM 

U-234 i.10~-04 s.ie-01 

U-238 1 . 1 8 ~ - 0 4  8.6~-01  

3.1E-07 3.2E-10 
2.OE-08 2.OE-11 
1.6E-06 1.7E-09 
1.6E-07 1.6E-10 

O.OE+OO O.OE+OO 
1.2E-07 1.3E-IO 

O.OE+OO O.OE+OO 
6.98-07 7.1E-IO 
2.88-06 2.98-09 
7.28-06 7.48-09 

1 .=-OS I SE-08 
3.3E-10 3.48-13 

o.oe+oo O.OE+OO 

o.oe+w O.OE+OO 
7.6E-07 7.8E-IO 
5.6E-07 5.7E-IO 

O.OE+OO O.OE+OO 
8.6E-05 8.88-08 

O.OE+OO O.OE+OO 
2.SE-13 2.6E-I6 
5.OE-08 5 . E - l l  
332-08 3.6E-ll 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

3.0E-04 1.1E-C 
S.0E-03 4.1E-C 
5 . 0 ~ 0 3  3 . 3 ~ 4  

3.0E-03 4.2E-C 

4 . 0 ~ 0 3  o.oE+a 

6.1E-02 4.3E-I 

5.OE-OS O.OE+O 

AIncnic 
Bcryllium 
Chromium 
Lcad 
TH-TOTAL 
U-TOTAL 
Accnapbthy lcnc 
Bcnzo(a)anthreccnc 
Bcnzo(a)pyrenc 
Benzo(b) fluoranthcnc 
Bcnzo(g,h,i)pcrylene 
Benzo(k)fluoranthcnc 
bis(2-Ethylhcxyl)phthalatc 
Carbazole 

Dibcnzo(a,h)anthraccnc 
Dibcnzpfumn 

Phenanthrene 
Mclbylcnc chloride 
Aroclor 1254 
Aroclor I260 
Dieldrin 
Endrin kctonc 

Chryscne 

IrIdcno( I2,3cd)pynnc 

9.2E-09 3.88-3 1 
1.8E-ll 7.38-14 
4.48-07 1.8E-09 
1.3E-07 5.3E-10 

O.OE+OO O . O ~ + O O  

O.OE + 00 O.OE + 00 
2.2E-07 8.9E-10 
8.9E-07 3.68-09 
2.3846 9.48-09 

O.OE+OO O.OE+OO 
5.58-06 2.2E-08 

o.oe+m o.oe+m 

1.0~-IO 4.28-13 
O.OE+OO O.OE+OO 

1.8~-07 7 . 2 ~ - I O  
2.48-07 9.8E-10 

O.OE+OO O.OE+OO 
2.7E-05 l.lE-07 

O.OE+OO 0.OE+00 

1.6~-08 6 . 5 ~ - i i  
8.OE-14 3.38-16 

l.lE-08 4.6E-ll 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

3.0E-04 1.3E-07 
5.OE-03 1.5E-ll  
5.OE-03 3.6E-07 

2.OE-02 2.IE-ll 

4 . 0 ~ 0 3  o.oe+oa 

6.IE-02 5.4E-IS 

S.OE-O~ o . o E + ~ ~  

I 

I .2E-06 
4.lE-09 
6.98-07 

4.2E-08 

3.8E-ll 

O.OE+OO 

9.6E-15 -’’ .;! 

FER\CRUZRnABQ\SFBFOFRF.XLS\12m193; I :Y PM Total Rad + Chcm 1.4E-06 Total Rad + Chem 4.98-07 Tokd: 1.9E-0 q ( \ 3  4 



TABLE B.3.24@) 
CURRENT OFF-PROPERTY CHILD 

SOUTH FIELLh BEEF AND MILK (DUST AFFECTED) 
CARCINMXMC RISK 

1.268-09 7.Z-08 2.2E-10 1.7E-17 

2.938-04 4.2E-01 I.2E-IO 5.OE-l I 
3.56E-OS 5.1E-02 I.OE-IO 5.1E-I2 
3.188-05 4.X-M 3.6E-11 l.6E-I2 
3.lSE-02 4.5@+01 1.3E-12 5.8E-11 
4.208-07 6.OE-04 5.5E-l I 3.38-14 
1.458-06 2.1E-03 ' 1.3E-II 2.7E-14 
4.218-07 6.0E-04 1.2E-ll 7.2E-IS 
1.10E-04 1.6E-01 1.6E-I1 2.E-I2 

Total Pntbway: 3.9B-12 Tolal Pathway: 1.3E-IO 

3.07E-07 4.9E-I1 1.8E+00 8.5E-ll 
1.988-08 3.IE-12 4.3@+00 1.4E-I1 
1.618-06 2.6E-IO 
1.56E-07 2.5E-I 1 

0.00@+00 O.OE+Oo 
1.23E-07 2.OE-11 

0.00@+00 O.OE+OO 
6.87E-07 l.lE-IO I.IE+OO 1.2E-10 
2.81E-06 4.5E-IO 7.3@+00 3.38-09 

&nzo(b)fluorantbcne 7.21E-06 l.lE-09 9.OE-01 1.OE-09 
&nzo(g,h,i)pcrylcnc 0.00@+00 O.OE+OO 
Bcnzo(lr)fluoraathcnc 1.738-05 2.7E-09 3.8E-01 I.OE-09 
bis(2-Ethylhcxyl)phthalatc 3.268-10 5.2E-14 1.4E-M 7.3E-16 

0.00@+00 0.0@+00 2.OEM O.OE+OO 
7.57E-07 1.2E-IO 3.2E-02 3.88-12 
5.58E-07 8.9E-ll 8.1@+00 7.2E-10 

0.00@+00 O.OE+OO 

0.00@+00 0.0@+00 
lndcno(l,2,3-cd)pyrcnc 8 . m - o ~  1.4e-08 2 . 0 ~ + 0 0  2.7e-08 

7.SE-03 3.OE-19 
7.7@+00 6.1E-11 

1.6@+01 O.OE+OO 
7 . 7 ~ + 0 0  a.3e-11 

Total Pathway: 3.4@-0# 

IngcstionlMilk 
Comwund Conc'n inMilk hw/L) SJ@ Risk 

Arecnic 9.228-09 3.4E-I1 1.8@+00 6.OE-11 
Beryllium 
Clmmium 
Lcad 
TH-TOTAL 
U-TOTAL 
Acenaphthylcffi 
&nzo(a)anthraccnc 
Benzo(a)pyrcffi 
Bcnzo(b)fluoranthcne 
Bcnzo(g,h,i)ptrylcnc 
Bcnzo(k)fluoranthene 
bis(2-Ethylhcxyl)phtbnlnte 
C ~ a z o l c  
firyecnc 
Dibcnm(a,h)antbraccnc 
Dibcnzofuran 
ladeno( I ,2,3-cd)pyrenc 
Phenanthrene 
Methylene chloride 
&lor 1254 
&lor I260 
Dieldrin 
Endrin ketone 

1.78E- I 1  
4.398-07 
1.308-07 

0.00@+00 
O.OOE + 00 
O.OOE + 00 

2.17E-07 
8.81e-07 
2.288-06 

0.00@+00 
5.468-06 
I .038-10 

0.00@+00 
2.39E-07 
1.768-07 

O.OOE+ 00 
2.7 I E-05 

O.OOE + 00 
7.998-14 
1.58E-08 
l.llE-08 

0.00@+00 
0.00@+00 

6.68-14 4.38+00 2.98-13 
1.6E-09 
4.8E-IO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

8.1E-10' l . lE+00  8.9E-10 
3.38-09 7.3@+00 2.4E-08 
8.5E-09 9.OE-01 7.7E-09 

O.OE+OO 
2.OE-08 3.8E-01 7.78-09 
3.8E-13 1.4E-M 5.4E-15 

O.OE+OO 2.OE-02 O.OE+O( 
8.9E-10 3.2E-02 2.9E-ll 
6.6E-IO 8.1@+00 5.3E-09 

o.oe + 00 

O.OE+OO 
I .OS07 2.OE +00 2.OE-07 

3.OE-16 7.5503 2.2E-18 
5.9E-I1 7.7@+00 4.5E-IO 

O.OE+OO 1.6@+01 O.OE+O( 
O.OE+OO 

4.2E-I1 7.7@+00 3.2E-IO 

Tolal Pathway: 2.5E-0 
150 PM Total Rad + Chcm 3.48-08 

* .  

3.38-12 
l.lE-14 
9.6E- 17 
4.38-17 
5.IE-I1 
5.28-12 
1.6E-12 
6.1E-ll 
3.5E-14 
2.8E-14 
7.6E-15 
2.5E-I2 
1.2E-13 
4.88-12 

1SE-IO 
1.4E-ll 

1.OE-09 
2.7E-08 
8.7E-09 

8.88-09 
6.1E-15 

O.OE + 00 
3.2E-I1 
6.OE-09 

a a  
2.78-08 

2.5E-18 

0 0 0  
5.2E-10 
3.6E-IO - h ,  

a a  
2.78-08 

2.5E-18 

0 0 0  
5.2E-10 
3.6E-IO - h ,  

O.OE+OO 

@=w Total Rad + Chcm 2.X-07 



TABLE B3.2-8(b) (continued) 

3 

{PJ 

Q2 

fwq 

NONCARCINWENIC HAZARD 

2.7B-07 1.6E-05 2.4 1 @-OS 
1.3E-09 7.E-08 2.52E-10 
5.4E-10 3.3B-08 1.07E-10 

2.938-04 1.6E-04 9.913-03 
2.OE-05 1.2E-03 3.56E-05 
6.4B-06 3.9B-04 3.18E-05 
2.E-02 1.6E+00 3.15E-02 
5.OE-07 3.1E-05 4.20E-07 
1.E-06 1. lE-04 1.45E-06 
5.OE-07 3.1E-05 4.218-07 
3.E-05 2.2E-03 l.lOE-04 

Total Pathway: O.OE+ 00 

Benzo(k)fluoranthene 1 . m - o ~  3.28-08 
bis(2-Ethylhexyl)phthalate 3.3E-10 6.1E-13 2.OE-02 3.OE-1 
Carbazole O.OE+OO O.OE+OO 
Chryaenc 7.6B-07 1.4E-09 
Dibcnzo(a,h)anthracene 5.6E-07 1.OE-09 
Dibcnzofurnn O.OE+OO O.OE+OO 4.OE-03 O.OE+( 
Indeno(l,2,3ul)pyrcne 8.6B-05 1.6E-07 
Phenanthrene O.OE+OO O.OE+OO 
Methylene chloride 2.5E-13 4.E-16 6.1E-02 7.7E-I 
Aroclor I254 5.OE-OS 9.3E-1 I 
Aroclor 1260 3.93-08 6.931 I 
Dieldrin O.OE+OO O.OE+OO 5.OE-05 O.OE+( 
Endrin ketone O.OE+OO O.OE+OO 

Arsenic 
Bsryllium ' 

Chromium 
Lcad 
TH-TOTAL 
U-TOTAL 
Acenaphthylene ' 

&nzo(a)anthracene 
Benzo(a)pyrene 
&nzo@)fluoranthene 
Benzo(g,h,i)perylene 

3.1E-07 
2.OE-08 
1.6E-06 
1.6E-07 

O.OE+OO 
1.2E-07 

O.OE+OO 
6.9B-07 
2.8E-06 
7.2E-06 

O.OE + 00 

5.n-10 3.OE-04 1.9E-4 
3 . E - l l  5.OE-03 7.3E-4 
3.OE-09 5.OE-03 6.OE4 
2.9E-10 

O.OE+OO 
2.3E-10 3.OE-03 7.6E4 

O.OE+OO 
1.3E-09 
5.28-09 
I .3E-08 

O.OE+OO 

Arsenic 
Beryllium 
Chromium 
Lcad 
TH-TOTAL 
U-TOTAL 
Accnaphthylene 
Benzo(a)anthracene 
Benm(a)pyrene 
Benzo@)fluoranthene 
&nzo(g,h,i)pcrylene 
&nzo(k)fluoranthene 
bisQ-Ethylhexyl)phthalate 
Carbazole 
Chryeene 
Dibcnzo(a,h)anthrncene 
Dibenzofuran 
lndeno( 1,2,3ul)pyrenc 
Phenanthrene 
Methylene chloride 
Aroclor 1254 
&lor 1260 
Dieldrin 
Endrin ketone 

9.2E-09 
1.8E-ll 
4.48-07 
1.3E-07 

O.OE+OO 
O.OE+OO 
O.OE+OO 

2.2E-07 
8.98-07 
2.3E-06 

0.oe + 00 
5.5E-06 
1.OE-10 

O.OE + 00 
2.4E-07 
1.8E-07 

O.OE+OO 
2.7E-05 

O.OE+OO 
8.OE-14 
1.6E-08 
1.18-OS 

O.OE+OO 
O.OE+OO 

4.OE-IO 

I .9E-08 
5.68-09 

O.OE+OO 
O.OE+OO 
O.OE + 00 
9.4E-09 
3.98-08 
9.98-08 

O.OE+OO 
2.4E-07 
4.5B-12 

0.08 + 00 
1.OE-OS 
7.n-09 

O.OE+OO 
1.2E-06 

O.OE+OO 
3.5E-I5 
6.9E-10 
4.8E-10 

O.OE + 00 
O.OE+OO 

7.8E-I3 
3.0E-04 1.3E-06 
5.OE-03 1.6E-10 
5.OE-03 3.88-06 

3.OE-03 O.OE+OC 

2.OE-02 2.2E-10 

4.OE-03 O.OE+O( 

6.IE-02 5.7E-14 

5.OE-05 O.OE+O( 

Totpl 

3.2E-06 
7.5E-09 
4.48-06 

7.6E-08 

2.5E- 10 

O.OE+OO 

632-14 

O.OE+OO 

Total Pathway: 5.28-06 
Total Rad + Chem 5.2E-06 



Q 
cr, 
N 
0 

Ingcstion/Homcgrown Producc 
Comwund Conc'n in  plan^ toCikg) fi RisL 

CS-137 1.658-04 2.SE-01 2.8E-1 I 6.98-12 
NP-237 7.61E-OS l.IE-01 2.2E-IO 2.SE-11 

PU-239 1.6SE-OS 2.SE-02 2.3E-IO 11.78-12 
PU-238 3.ase-0~ s.ae-02 2 . 2 ~ 4 0  1 . 3 ~ - I  I 

RA-228 1.268-03 I . ~ E + O O  i.oe-io 1 . 9 ~ - I C  
RA-226 1.00E-02 I.SE+Ol 1.2E-10 1.W-09 

SR-90 3598-04 5.4E-01 3.6E-I I 1.98-1 1 
TC-99 S.SSE-02 8.3E+OI 1.3E-12 l.IE-IO 
TH-228 1.42843 2.IE+00 S.%-I1 I.2E-IC 
TH-230 4.47E-03 6.7@+00 1.3E-ll 8.7E-ll 
TH-232 , 1.29843 1.9@+00 I.2e-11 2.3E-ll 
U-234 2.81E-03 4.2@+00 1.6E-11 6.7E-ll 
U-23s 1.368-04 2.OE-01 1.6E-ll 3.2E-I2 
U-238 3.028-03 4 . 5 ~ + 0 0  2 . 8 ~ - I  I 1.3e-i~ 

FBR\CR BQ\SFVOOFRF.xLnI2/22/93; I:57 PM . i o  

TABLE B3.2-9(s) 
CURREIW OFF-PROPERTY FARMER 

SOUTH FIELlh HOME GROWN PRODUCE 
CARCINOGBMC RISK 

9.48846 1.9E-09 
0.00E+00 O.OE+Oo 

Bcnzo(a)anthraccnc l.73E-06 1.4E-09 l.l@+00 l.6E-09 
2.9SE-06 2.SE-09 7.3@+00 1.8E-08 
1.9SE-06 1.6E-09 9.OE-01 1.SE-09 

Bcnzo(g,h,i)pcrylenc 0.00@+00 O.OE+OO 
Bcnzo(k)fluoranIhcnc 2.34B-06 2.OE-09 3.88-01 7.4E-10 
bis(2-Elhylhexyl)phtbalalc l.?2E-08 1.4E-ll 1.4E-02 2.OE-I3 

S.568-08 4.6E-I1 2.OE-02 9.38-13 
1.918-06 1.6E-09 3.28-02 5.1E- l l  
6.048-07 s.oe-io a.ie+oo LIE-09 

0.00@+00 O.OE+00 

0.00@+00 O.OE+OO 
Idcno( I ,2,3-cd)pyrenc 1.90E-06 1.6E-09 2.OE+OO 3.28-09 

M&ylene chloride S.SSE-09 4.613-12 7.SE-03 3.58-14 
2 . m - 0 8  2 . 4 ~ - i i  7 . 7 ~ + 0 0  1 . 9 ~ - I O  
i.6ae-a 1 . 4 ~ - i i  7 . 7 ~ + 0 0  i . i e - io  
3.268-09 2.7@-12 l.6@+01 4.4E-I1 

o.me+w o.oe+oo 

Totpl 

2.512- I I 

1.8~-09 

1.m-io 

6.98-12 

1.3E-I1 
s.7E-12 

1.9E-10 
3.98-11 

1.2E-10 
8.7E-ll 
2.3E-I I 
6.7E-I I 

1.3E-10 
3 .2~-12  

3.SE-09 
l.lE-09 

I .6E-O9 
I .8E-08 
l.SE-09 

7.4E-10 
2.OE-13 
9 . 3 ~ - 1 3  
s . i e - i i  
4.1E-09 

3.28-09 

3.58- I4 
1.9E-10 
i.ie-io 
4.48-11 

otal Rad + Chcm 3.713-08 e 



I 

TABLE B3.2-9(n) (continued) 

NONCARClNOGeNIC HAZARD 

3.68-04 s.4~-01 
5.6EM 8.3E+01 

Total Pathway: O.OE + OC 

Beryllium 
Chromium 
Lcad 
TH-TOTAL 
U-TOTAL 
Accnaphthylcnc 
&nzo(a)anthraccnc 
Bcnzo(a)pyrcnc 
&nzo@)fluoranthcnc 
Bcnzo(gJ~,i)pcrylene 
&nzo(k)fluoranthcnc 
bis(2-Ethylhcxyl)phthhalatc 
Carbazole 
Cbryscne 
Dibcnzo(a,h)anthrncenc 
Dibcnzofuran 
lndcno(l,2,3cd)pyrcnc 
Phenanthrene , 
Mcthylcnc chloride 
&lor 1254 
Aroclor 1260 
Dieldrin 

3.1E-07 
4.58-06 
8.1 E-06 

O.OE+OO 
9.SE-06 

O.OE+OO 
1.7E-06 
2.9E-06 
2.OE-06 

O.OE+OO 
2.3E-06 
I .=-OS 
S.6E-08 
I .9E-06 
6.OE-07 

O.OE + 00 
I .9E-06 

O.OE+OO 
5.6E-09 
2.98-08 
1.7E-08 
3.38-09 

2.6E-10 
3.8B-09 
6.7E-09 

O.OE+OO 
7.98-09 

O.OE+oo 
1.4E-09 
2SE-09 
1.6E-09 

O.OE+OO 
2.OE-09 
1.4E-ll 
4.6E-ll 
1.6E-09 
5.OE-IO 

O.OE+OO 
1.6E-09 

O.OE+OO 
4.6B-12 
2.4E-I 1 
1.4E-ll 
2.7E-12 

3.OE-04 6.6E-O 
S.OE-03 5.1E-0: 
S.OE-O~ 7.5~41 

3.OE-03 2.6E-01 

2.OE-02 7.2E-ll 

4.OE-03 O.OE+Oi 

6.1E-M 7.6E-I 

5.OE-05. 5.4E-01 

Total - 

6.68-06 
S.lE-08 
7.SE-07 

2.68-06 

7.2E-10 

O.OE+OO 

7.6E- I I 

5.4E-OS 
Endrin kctonc O.OE+OO O.OE+OO 3.OE-04 O.OE+OI 

Tolal Pathway: 1.OE-0. 
FER\CRUZRI\ABQ\SFVQOFRF.XLS\12m/93; 1 5 1  PM Total Rad + Chcrn l.OE-05 



D 

Arsenic 2.38E-06 6.9E-10 1.8@+00 l.2E-09 
Beryllium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Acenaphthylenc 
&nzo(a)anthracenc 
Benzo(a)pyrene 
Benzo(b)fluoranthcnc 
Benzo(g,b,i)pcrylene 
Bcnzo(k)fluorpthcnc 
bis(2-Ethylhexyl)phthalatc 
Carbazole 
Chryacne 
Dibcnzo(e,h)anthracene 
Dibcnzofuran 
Indcno(l,2,3cd)pyrenc 
Phenanthrene 
Methylene chloride 
&lor 1254 
&lor 1260 
Dieldrin 
Endrin ketone 

, 

FKR\CR BQ\SFVaOFRC.XLS\IUnI93; 208 PM 

TABLE B3.2-9&) 
CURREIW OFP-PROPERTY CHILD 

SOUTlf FIELlh HOME GROWN PRODUCE (Dum AFFECTED) 
CARCINWENIC RISK 

I Ingcatiodiomcgrown Prcducc 
Comwund Conc'ninPlantaI&iR& e SJoJ 

CS-137 
NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235 
U-238 

i .m-04  I.SE-M 2.8~-11  
7.61e-0~ 8.w-03 2 . 2 ~ 4 0  
3.88845 4.3E-03 2.2E-IO 
1.65E-05 1.8E-03 2.3E-10 
1.00E-02 l .lE+00 l.2E-10 
1.268-03 1.4E-01 1.08-30 
3.598-04 4.OE-02 3.6E-1 I 
5 . 5 5 ~ ~  ~ . ~ E + o o  1.3~-12 
1.42843 1.6E-01 5 . X - l l  
4.47E-03 5.OE-01 1.3E-11 
1.29843 1.4E-01 1.2E-I1 
2.81E-03 3.1E-01 1.6E-ll 
1.36844 1.5E-02 1.6E-ll 

. 3.02E-03 3.4E-01 2.8E-ll 

5.2E-13 
1.9E-12 
9.SE-13 
4.28-13 
1.3E-IO 
1.48-11 
1.4E-I2 
8 .OE- I2 
8.78-12 
6.5e-12 

5 .0~-12  

9.48-12 

1.7E-I2 

2.4E-13 

Total P S ~ ~ W S Y :  1.9E-10 

I Ingcstiodiomcgrown M u c c  
Comwund Conc'ninPlanta(mnAg) SJoJ 

3.05E-07 8.9E-11 4.3E+00 
4.5OE-06 1.3E-09 
8.07E-06 2.3E-09 
0.00E+00 O.OE+oo 

9.48E-06 2.8E-09 
0.00E+00 O.OE+oo 

3.73E-06 5.OE-IO l . lE+00  
2.95e-06 8 a - 1 0  7 . 3 ~ + 0 0  
1.95E-06 5.Z-10 9.OE-01 

0.00E+00 O.OE+OO 
2.34846 6.8E-10 3.8e-01 
l.72E-08 5.OE-12 1.4E-02 
5.56E-08 1.6E-I1 2.OE-02 
1.91E-06 5.SE-10 3.28-02 
6.04E-07 1.8E-10 8.18+00 . 
0.00E+00 O.OE+OO 

0.00E+00 O.OE+OO 
l.90E46 5.SE-IO Z.OE+OO 

5.55E-09 1.6E-12 7.X-03 

1.68E-08 4.9E-12 7.7@+00 
3.268-09 9.5E-13 1.6@+01 

Total Pathway: 

2.88E-08 8.4E-12 7.7@+00 

0.00@+00 O.OE+Oo 

3 . 8 ~ - I O  

5%-10 
6.38-09 
5 . 1 ~ - i o  

2.6E-10 
7.OE-14 
3.2E- I3 
1.8E-I1 
I ~13-09 

I.]@-09 

1.28-34 
6.4E-1 I 
3.88-3 I 
l .5E-l l  

1 .2E-Ol 

T o ( n l .  

5.2E-13 
1.9E-12 
9.5E-13 
4.2E-I3 
1.3E-10 
l.4E-11 
l.4E-I2 
8.OE-I2 
8.7E-12 
6 .E-I2  
1.7E-12 

2.48-13 
5 . 0 ~ - 1 2  

9.48-12 

I .2E-09 
3.8E-IO. 

5 3 2 - I O  
6.38-09 
5.1E-10 

2.6E-IO 
7.OE-14 
3.2E-I3 
1.8E-II 
I .4E-09 

l.lE-09 

l.2E-14 
6.4E-I 1 
3.8E-ll 
I se-I I 

Total Rad + Chem 1.2E-08 

0 

L.: 1 '  . 3 



, 

NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-235 
U-238 

TABLE B.3.2-9(b) (continued) 

Amenic 
Beryllium 
Chromium 
Lcad 
TH-TOTAL 
U-TOTAL 
Accaaphthylcnc 
&nzo(a)anthracenc 
&ozo(a)pyrcnc 
Bcnzo@)fluomthcne 
Benzo(g,h,i)perylenc 
Bcozo(k)fluoranthcne 
bis~-Ethylhcxyl)phthalate 
Carbazole 
Chryecne 
Dibcnzo(a,h)antbracenc 
Dibcnzofum 
Indcno(1 ,2,34)pyrcne 
Phenanthrene 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

NONCARCINOGENIC HAZARD 

O.OE+OO 

3.IE-IO 

o.oe+oo 

3.1E-10 

7.6E-OS 8.5E-03 
3.9E-05 4.3843 
1.6E-05 1.8E-03 
I.OEM l.lE+OO 
l.3E-03 1.4E-01 
3.6844 4.OEM 

1.4E-03 1.6E-01 
5.6E-02 6.2E+ 00 

4 . 5 ~ 4 3  s.oe-01 
1.3E-03 1.4E-01 
2.8E-03 3.E-01 
1.4E-04 1.5E-02 
3.0E-03 3.4E-01 

2.2E-07 
Endrin ketone O.OE+OO O.OE+OO 

~ - - .. 

Total Pathway: O.OE+O( 

2.2E-07 

2.7E-O! 
2. I@-Oi 
3. LE-Ot 

2.4E-06 8.1E-09 
3.IE-07 1.OE-09 
4.58-06 1.5E-08 

' 8.1E-06 2.7E-08 
O.OE+OO O.OE+OO 

9.5E-06 3.2E-08 
O.OE+OO O.OE+OO 

1.7E-06 5.9E-09 

2.OE-06 6.68-09 
O.OE+OO O.OE+OO 

2.3E-06 7.9E-09 
1.7E-08 5.8E-ll 
5.68-08 1.9E-10 

6.OE-07 2.OE-09 

1.9E-06 6.4849 

z.9e-06 i .0~-08  

1.9E-06 6.5E-09 

o.oe+oo O.OE+OO 

O.OE+OO. 0.OE+00 
5.6E-09 1.9E-1 I 
2.98-08 9.8E-1 I 
1.m-08 5.7E-11 
3.38-09 l .lE-I1 

3.OE-04 
5.OE-03 
5.OE-03 

3.OE-03 

2.OE-02 

4.OE-03 

6. IE-02 

5.OE-05 

2.78-05 
2.lE-07 
3.IE-06 

1.IE-05 



1.71e-m i.8e-io 
1.39e-0~ 1.4e-08 

o.ooe+oo o.oe+oo 
i.me-06 i.ie-09 

o.ooe+oo o.oe+oo 
5.94~06 6.1e-09 
2.42~- 2 . s ~  
6 . m - 0 ~  6.4e-08 

o.oo~+oo o.oe+oo 
1.49e-04 i.se-07 
2 . ~ 1 ~ 0 9  2 . 9 ~ 1 2  

6 . ~ 3 ~ 0 6  6.7e-09 
m~06 4.9e-09 

o.oo~+oo o.oe+oo 

o.ooe+oo o.oe+oo 
2 . 1 8 ~ 1 2  2 . 2 ~ 1 5  

3 . 0 4 ~  3.1e-IO 
o.ooe+oo O.OE+M) 
o.oo~+oo o.oe+oo 

1.34E-06 1.4E-09 

0.00E+W O.OR+OO 

7.39E-04 7 . 6 W  

4.328-07 4.4E-10 

4.3e+oo 

i.ie+im 
7.3e+oo 

3 . 8 ~ 0 1  
I .4e-02 
2 . 0 ~ 0 2  
3 . 2 ~ 0 2  

9.OE-01 

8.18+oo 

2.0@+00 

7.512-03 
7 . 7 ~ + 0 0  
7.7e+oo 
I . ~ E + O I  

7.6E-10 

6.7e-09 
I . a m  
s.8e-08 

5.ae-08 
4 . 0 ~ 1 4  
o.oe+oo 
2 . 1 ~ 1 0  
4.oe-08 

I . W ~  

3.4e-09 
2 . 4 ~ 0 9  
o.oe+oo 

1.7E-17 

T d  Rad + man 1.9E-06 

t - -- 
Camwlmd Cooc'n-Milt (mlL) Risk 

7.9312-08 3.m-IO i.ne+oo 5.7B1o 
me-io 
3.798-06 
1 . 1 2 ~ 0 6  

o.ooe+oo 
o.ooe+oo 
o.ooe+oo 

I .ma 

1.88E-06 
7.64E-06 

O.WE+oo 
4.70E-OS 
8.9OE-10 

o.ooe+oo 
2 . 0 6 ~ 0 6  
1.s2e-06 

o.ooe+oo 

0.00@+00 
6 . 8 8 ~ 1 3  
I .37e-07 

o.ooe+oo 
o.ooe+oo 

2.34E-04 

9.60E-08 

6.38-13 
I .6e-o8 
4.68-09 

o.oe+oo 
o.oe+oo 
o.oe+oo 
7.78-09 
3.1e-08 
a.ie-08 

o.oe+oo 
1.9E-07 
3.78-12 

O.OE+oo 

6.38-09 
a.5e-09 

o.oe+oo 
9.6e-07 

o.oe+oo 
2. ne- IS 

o.oe+oo 
o.oe+oo 

5.6@-IO 
3.9E-10 

I 
TCUI Pathway: 2.4E-0( 

2.3E-IO 
1 . 3 ~ 1 2  
7.9E-IS 
3.58-15 
2.5E-09 

7.6E-11 
3.1E-09 
1.9E-I2 

2.6E-IO 

I .6E-12 
4 . 1 ~ 1 3  
1.2E-IO 
5.8E-I2 
2.3E-10 

S.3E-09 
7 . 6 ~ -  I o 

I .SE48 
4.m-07 
I .3~-07 

1.3E-07 

O.OE+OO 
9.28-14 

4 . 9 ~ - I O  
9.1 E-08 

3.48-06 

3.8E-17 
7.7849 
5.4E-09 

o.oe+oo 
- - b  
g 0  
6 %  

Tocrrl Rad + Cbcm 2.4E-06 TaaL 4.2E- 



TABLE 83.2-10 (continued) 
CURRENT USER OFMILK AND MEAT 

SOUTB FIELD: BEEF AND MILK (DUST AFFECTED) 
Natmrclnonmle Hmad 

IngcstimlBccf 
Gs%s!!@ Cmc'n m Bccf C c C i i  ~ R f l ) o ~  

-137 1.8E-03 3.4E+OO 

I ..,. 
. .  
. .  

... 

IngcstidMilL 
C u n m d  Cmc'a-Milk CoCiiL) & 

CS-137 6.39E-04 

0 

I RochntlooHusrd . .  

1.4E-07 5.6E-10 * o  

- ,  y 

I r o w  

9.6E-08 3.9E-10 
O.OE+OO O.OE+OO S.OE-OS O.OE+OO O.OE+OO . e p 

O.OE+OO O.OE+OO O.OE+OO ro 

Total Pathwsv: 4.28-06 

Ne-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-235 
U-238 

2.3E-06 
l.lE-08 
4.6E-09 
1.4E-03 
1.7E-04 
5.5E-05 
2.3E-01 
4.4E-06 
1.SE-05 
4.3E-06 
3.1E-04 
I .5E-al 
3.4E-04 

4.2E-03 
2.OE-05 
8.5E-06 

2.6E+OO 
3.lE:Ol 
1 .OE-01 

4.2E+02 
8.OE-03 
2.8E-02 
8.OE-03 
J.8E-01 
2.8E-02 
6.2E-01 

NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-235 

2.088-07 
2.17e-09 
9.2SE-10 
2.51E-03 
3.07E-04 
2.792-04 
2.71 E-01 
3.64E-06 
1.2SE-OS 
3.628-06 
9.44E-04 
4.59E-05 

I I 
Total Pathway: 0.0EkM 

Arsmic 
Beryllium 
chranium 
Lad 
TH-TOTAL 
U-TOTAL 
Accoaphthylcne 
&nzo(a)anthneatc 
&nzo(a)pyme 
Bcnzo(b)fhlmthalc 
Bcozo(s,h,Dpcrylcne 
Bcnzo(L)flUOf8llIhalc 
bis(2-Ethylhcxyl)phthoIatc 
Carbazole 

Dibam(a,h)mthr- 
D i b f u r a n  

PhaIMIhrCOC 

Methylate chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrio 
Endrin terne 

Chry-c 

lndmO(l,2,3cd)pyrmc 

2.6E-06 
1.7E-07 
1.4E-05 
1.3E-06 

O.OE+OO 
l.lE-06 

O.OE+OO 
5.9E-06 
2.4E-05 
6.2E-05 

. O.OE+OO 
1.SE-04 
2.8E-09 

O.OE+OO 
6SE-06 
4.8B-06 

O.OE+OO 
7.4E-W 

O.OE+OO 
2.2E-12 

3.0E-07 
O.OE+OO 
O.OE+OO 

4.38-07 

2.7809 
1.8E-10 
1.4E-08 
I .4E-09 

O.OE+OO 
l.lE-09 

O.OE+OO 
6.1E-09 
2.5E-08 
6.48-08 

O.OE+OO 
1.SE-07 
2.9E-12 

O.OE+OO 
6.7E-09 
4.9E-09 
O.OE+OO 
7.6E-07 

O.OE+OO 
2.2E-15 
4.4E-10 
3.IE-10 

O.OE+OO 
o.o?3+OO 

3 . 0 W  9.1E-O 
5.OE-03 3.SE-0 
S.OE-03 2.9E-0 

3.OE-03 3.7E-0 

2.OE-02 1.4E-1 

4.OE-03 O.OE+O 

6.1E-02 3.7E-1 

S.0E-os O.OE+O 

I 
Total Pathway: 1.2E-0 

Arsenic 
Beryllium 
chmmirrm 
Lcad 
TH-TOTAL 
U-TOTAL 
Accnaphthylcnc 
&OZO(~)MthnCCOC 
Bcnzo(a)pymc 
Bcozo(b)fluoranthme 
Bcnzo(g,h,i)pcrylmc 
B ~ ) f l w r a n t h c n c  
bis(2-Ethylhcxyl)phttc 
Carbazole 

Dibcnzo(a,h)mthracate 
Dibcnzofum 
lndato(l,2~3-~d)pynnc 
P h a I M t h r c n C  
Methylate chloride 
Aroclor 1254 
Amlor 1260 
Dieldrin 
Endrin ketone 

*=e 

7.9E-08 3.3810 3.0E-W l.lE-06 
1%-10 6.3E-13 S.OE-03 1.3E-10 
3.813-06 1.6E-08' S.OE-03 3.lE-06 
l.lE-06 4.68-09 

o.oli+OO O.OE+OO 
O.OE+OO O.OE+OO 3.OE-03 O.OE+O( 
O.OE+OO O.OE+OO 

, 7.68-06 3.lE-08 
2.OE-OS 8.lE-08 

O.OE+OO O.OE+OO 
4.7E-05 1.9E-07 

O.OE+OO O.OE+OO 

1.SE-06 6.38-09 

1.9E-06 7.7E-09 , 

8.9E-10 3.7E-12 2.OE-02 1.8E-10 

2.1E-06 8.SE-09 

O.OE+OO O.OE+OO 4.OE-03 O.OE+O( 
2.3E-04 9.68-07 

O.OE+OO O.OE+OO 
6.9E-13 2.8E-15 6.1E-02 4.6E-14 

1 .OE-OS 
3. SE-08 
6.OE-06 

3.78-07 

3.3E-10 

O.OE+OO 

Total Rad + Chm 1.2E-OS TotalRad + Chcm 4.2E-061 ToroL 1 .7E-OS) 
FER\CHU2RI\ABQ\SMKMTUS.XLS\ 12/27/93; 7 3 8  PM 

I I 

-.. . 
8 :  



TABLE 8.32-11 
CURRENT, GROUNDSKEEPER 

SOUTRRELD: SOIL 
CARCINOGENIC RISK 

5.OE-01 4.4E+01 ?.BE-I1 1.2E-09 
2.3E-01 2.OE+01 2.2E-10 4.48-09 
1.2E-01 I.OE+OI 2.2E-IO 2.3849 
S . I E - ~  4 . 5 ~ + 0 0  ~ . ~ E - I o  i.oe-09 

3.1E+01 2.7@+03 1.2E-10 3.28-07 
3.9E+00 3.4E+02 1.OE-10 3.48-08 
I.OE+O 8.8E+01 3.6E-11 3.2B-09 
1.4E+02 1.2E+M 1.3E-12 1.6E-08 
4.4E+00 3.98+02 5.JE-11 2.IE-08 
1.4E+01 1.2@+03 1.3E-11 1.6E-08 
4.0E+00 3.SE+02 1.2E-11 4.2E-09 
8.7E+00 7.68+02 1.6E-11 1.2E-08 

Total Pathway: 4.6E-07 

6a 
0 3  
6r3 
bu 

Arsenic 
Beryllium 
chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Accnaphlhylcne 
Bcrrzo(a)anthraccne 
Bcozo(a)pyrme 
Bcnzo@)fluoranthenc 
Bcnzo(g,h,i)pcrylmc 
Bcozo(L)fluomnthcnc 
bis(2-Ethylhexyl) phthalate 
Carbazole 

Dibcnzo(a,h)mthraccne 
Dibenzofuran 
Indeno(l,2,3-cd)pymc 
Phenanthrene 
Methylene chloride 
Aroclor-I254 
Aroclor- I260 
Dieldrin 

chryscne 

6.5E-08 
8.4E-09 
1.2E-07 
2.2E-07 

O.OE+OO 
, 2.6E-07 

O.OE+Oo 
4.9E-08 
8.4E-08 
5.5E-08 

O.OE+OO 
6.5E-08 
9.8E-10 
1.5E-09 
S.3E-OS 
1.7E-08 

O.OE+OO 

O.OE+OO 
5.3E-08 

4.5E-11 
7.9E-10 
4.6E-10 
8.9E-11 

6.3E-10 
8.2E-11 
1.2E-09 
2.1E-09 

O.OE+OO 
2.6E-09 

O.OE+OO 
4.8E-10 
8.2E-10 
5.4E-10 

O.OE+W 
6.4E-10 
9.6E-12 
1.5E-11 
5.2E-IO 
1.7E-IO 

O.OE+OO 
5.2E-10 

O;OE+OO 
4.4E-13 
7.7E-12 
4%-12 
8.7E-13 

1.5E+00 9.6810 
8.4E+00 6.9E-10 
4.1E+01 5.OE-08 

O.OE+OO 
O.OE+OO 
O.OE+W 
O.OE+W 

8.9E-01 4.3E-10 
6.1E+00 5.OE-09 

7.5E-01 4.1E-10 
O.OE+OO 

3.2E-01 2.OE-10 
O.OE+OO 
O.OE+OO 

2.7E-02 1.4E-11 
6.8E+00 1.1E-09 

O.'OE+oo 
1.7E+00 8.9E-10 

O.OE+Oo 
2.OE-03 8.7E-I6 

o.oe+oo 
O.OE+OO 

1.6E+OI 1.4E-11 

Arsenic 
Belyuium 
chranium 
Lead 
TH-TOTAL 
U-TOTAL 
Acenaphthylcnc 
Bmzo(a)anthrnccne 
Bcnzo(a)pynnc 
Bcozo@)fluoranthcne 
Benzo(g,h,Operylcne 
Bal7.o&)fluoraolhcne 
bis(2-Ethylh~xyl) phthalate 
Carbazole 

Dibcnzo(a ,h)anthraccnc 
Dibcnzofumn 
Indmo(1 ,2,3-cd)pyme 
PhCn.UllhrmC 
Mclhylene chloride 
Aroclor- I254 
Aroclor- 1260 
Dieldrin 

C h I p C n C  

7.3E+00 3.6E-07 
9.4E-01 4.6E-08 

1.4E+OI 6.8E-07 
2.5E+01 1.2E-06 
3.7E+01 1.8E-06 
3.OE+01 1.4E-06 
1.2E+00 5.9E-08 
5.5E+OO 2.7E-07 
9.4E+00 4.6E-07 
6.2E+00 3.0E-07 
6.2E+00 3.OE-07 

I.IE-01 5.4E-09 
1.7E-01 8.38-09 

1.9E+00 9.3E-08 

6.OE+00 2.9E-07 

7.3E+00 3.6E-07 

6.OE+00 2.9E-07 

1.3E-01 6.48-09 

2.3E+00 l.lE-07 
5.OE-03 2.4E-10 
8.9E-02 4.4E-09 
5.2E-02 2.5E-09 
9.7E-03 4.7E-10 

1.8E+00 6.2E-07 
4.3E+00 2.OE-07 

l . lE+00  
7.3E+00 

9.0E-01 

3.8E-01 
1.4E-02 
2.OE-02 
3.2E-02 

8.1E+00 

2 . 0 ~ + 0 0  

7SE-03 
7.7E+00 
7.7E+00 

3.OE-07 
3.48-06 
2.7E-07 

1.4E-07 
7.5E-ll 
1.7E-IO 
9.48-09 
7.5E-07 

5.9E-07 

1.8E-12 
3.48-08 
2.OE-08 

1.6E+Ol 7.6E-091 r = p  
I Endrin ketone O.OE+OO O.OE+OO O.OE+OOl IEndrin ketone 5.9E-03 2.9E-10 

Total pnthwny: 5.9E-08 Total Pnthwny: 6.38-06 

S F S L @ S l / 2 7 / 9 4  I023 AM 



w 
TABLE B.33-11 (continued) 

CARCINOG 

Not applicable 

Total Pathway: O.OE+O( 

Chemical Risk 
Dermal Conhcl/Soil I 

3 
03 
w 
?A 

A r s d c  
Beryllium 
chranium 
Lcad 
TH-TOTAL 
U-TOTAL 
Acemphthylene 
Bcnzo(a)anthmccne 
Bcnzo(a)pyrene 
Bcozo@)fluoranthenc 
Bcnzdg,b,i)perylene 
BcnzoQfluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibcnzo(a,h)anthracene 
Dibenzofuran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor-12S4 
Aroclor-1260 
Dieldrin 

Intake SF(derm1 Risk - I  Compound - 
2.0E-08 1.8E+OO 3.8E-08 

I 
2.7E-08 
3.9EM 
6.9E-07 

O.OE+OO 
8.3E-07 
1.0E-06 

O.OE+OO 
O.OE+OO 
O.OE+OO 

5.2E-06 
O.OE+OO 

1.2E-09 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.9E-06 
S.6E-09 
7.SE-08 
4.48-08 
8.28-09 

o.oa+m 

4.30E+02 

2.56E+OO 
1.70E+01 
2.09E+OO 

8.84E-01 
1 S6E-02 
2.OOE-02 
3.56E-02 

9.00E+OO 

2.22E+OO 

7.5OE-03 
1.03E+ 01 
1.03E+OI 
1.78E+01 

l.IE-05 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.9E-11 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
4.2E-11 

4.SE-07 
1 SE-07 

7.78-07 

Endrin ketone 5.OE-09 O.OE+OO 
Tots1 Pathway: 1.3E-OS 

SFSLGK.XLSI/27/94 I0:23 AM 

VIC RISK 

PU-239/240 4.OE-02 2.7E-11 1.1E-I2 

3.OE+OO 2.90E-06 8.78-06 
1.2E-08 2.8E-07 

7.7E-01 O.OE+OO O.OE+W 
I.IE+02 6.OE-13 6.6E-11 

Total Pathway: 6.2E-04 

Not applicable 

Total Pathway: O.OE+OI 

Totpl 

7.7E-07 

3.0E-09 
1.3E-09 

8.7E-06 
3.2E-09 

8.1E-08 

6.2E-07 

1.6E-08 
6.IE-04 
3.6E-08 
6.SE-08 
2.8E-08 
1.6E-06 
3.8E-08 

Total - 

6.6E-07 
1.2E-OS 
J .OE-O8 

3.OE-07 
3.4806 
2.7E-07 

1.4E-07 
9SE-11 
1.7E-IO 

7.58-07 

S.9E-07 

9.4E-09 

4.4E-11 
8.OE-07 
4.7E-07 
1 SE-07 

(1 



TABLE 83.2-11 ( C O D ~ ~ D U ~ )  

Arsenic 
Beryllium 
Chromium 
Lead 

U-TOTAL 
Accnaphthylcne 
Bcazo(a)anthraccnc 
Bcazo(dpyn= 
Bcnzo@)fluomthcnc 
&nzo(g,h,i)pcrylcne 
&nzo(L)fluoranthcnc 
bis(2-I3hylhcxyl) phthalate 
Carbazole 
ChlyScnC 

Dibmzo(a,h)anthraccne 
Dibemfuran 
Indcno(l,2,3-cd)pyrenc 
Phenanthrene 
Methylcnc chloride 
Aroclor-1254 . 
Aroclor-I260 
Dieldrin 

TH-TOTAL 

-' 0 3  

A r m k  
Beryllium 
chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Accnaphthylcnc 
Bcnm(a)anthracac 
BcozoOpyme 
&nzo@)fhWmthcOC 

Bcnzo(g,h,Dpcrylcnc 
Bcnzo(L)fluwanchcnc 
bia(2-Ethylhcxyl) phthalate 
Carbazole 
C h l y s C n C  

Dihauo(a,h)anlhracene 
Dibcnzofuran 
Indcno(l,2,3-cd)pyrenc 
Phenanthrene 
Mahylcnc chloride 
Aroclor-1254 
Aroclor- 1260 
Dieldrin 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

7.88-02 
3.6E-02 
1.9E-02 
7.9E-03 

4.8E+OO 
6.OE-01 
1.6E-01 

2.2E+01 
6.9E-01 

2.2E+OO 
6.2E-01 

1.3E+OO 
6.5EML 

CS- 137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-23.51236 

U-238 1.5E+OO 8.1E+02 
T d  Pathway: O.OE+OO Total Pathway: O.OE+lX 

I .8E-09 
2.3E-10 
3.4E-09 
6.OE-09 

O.OE+OO 
7.2E-09 

,O.OE+OO 
1.3E-09 
2.3E-09 
ISE-09 

O.OE+OO 
I .8E-09 
2.7E-11 
4.1E-11 
1 SE-09 
4.6810 

O.OE+OO 
1.5E-09 

O.OE+OO 
1.2E-12 8.2E-01 15E-I 
2.2E-I1 
1.3E-11 
2.4E-12 

Endrin ketone O.OE+OO 
Total Pathway: 1.5E-I 

Conwound I l n t a k C  
1 .OE-06 
1.3E-07 
1.9E-06 

* 3.4E-06 
5.OE-06 
4.1E-06 
1.6E-07 
7.5E-07 
I .3E-06 
8.5E-07 
8.5E-07 
1 .OE-06 
1.5E-08 
2.3E-08 
8.28-07 
2.6E-07 
1.8E-08 
8.2E-07 
3.28-07 

1.2E-08 
7.1E-09 
I.3E-09 

- 

6 . 8 ~ - I O  

3.0E-04 3.3E-0 
S.OE-03 2.6E-a 
5.OE-03 3.8E-a 

2.0EM 7.5E-c 

4.0E-03 4SE4 

6.1EM I.IE-( 

5.OE-05 2.7E4 
Endrin ketone 8.IE-IO 3.0E-M 4.4E4 

Total Pathway: 5.1E4 

SFSLG 127/9410:23 AM 



TABLE B3.2-11 (continued) 

NONCARCNOGENIC HAZARD 

I Dermal ContacUSoil 

Not Applicable 

Chemical Haznrd 
Dermal ContacUsOil 

Compound - Intake RfD(dcrm1 
Arsenic 
Beryllium 
chromilrm 
Lead 
TH-TOTAL 
U-TOTAL 
Acmphthylenc 
Benzo(a)anthracene 
Benzo(a)pyrene 
Bern@) fluoranthene 
Benzo(g,h,Operylene 
Benzo(k) fluoranthene 
bis(2-EthyIhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor-1254 
Aroclor-1260 
Dieldrin 
Endrin ketone 

5.7E-08 
7.4E-08 
l.lE-06 
1.9E-06 

O.OE+OO 
2.3E-06 
2.8E-06 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
3.5E-09 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

5.4E-06 
1.6E-08 
2.1E-07 
1.2E-07 

1.4E-08 

1.5E-05 

2.3E-08 

2.9E-04 2.OE-04 
5.OE-OS 1.5E-03 
2.3E-03 4.9E-04 

1.SE-04 1.6E-01 

1.8E-02 1.8E-01 

4.OE-03 O.OE+OO 

6.1E-02 2.6E-Oi 

4.5E-05 5.1E-Ol 

Total - 

Total - 

3.5E-03 
1 SE-03 
8.7E-04 

1.7E-02 

1.8E-02 

4.SE-06 

2.7E-07 

5.4E-04 
2.7E-04 5.2E-051 5.6E-05 

I 
Total Pathway: 3.6E-02' -1 

SFSLGK.XLS I /27/94 I0:23 AM 



TABLE BJ1-12(0) 
FUTURE, OFF-PROPERTY RESIDENT FARMER 

SOUTH FIELD1 SURFACE SOL 
Carcinogenic Risk 

5.93E-06 6.9E-01 2.9E-08 
3.128-06 3.6E-01 3.933-08 
1.338-06 1.5E-01 3.8E-08 
8.01E-04 9.3E+01 3.OE-09 
1.01E-04 1.2E+01 6.6E-10 
2.60E-05 3.OE+W 6.2E-ll 
3.69E-03 4.3E+02 8.38-12 
1.15E-04 1.3E+01 7.88-08 
3.59E-04 4.2E+01 2.9E-08 
1.04E-04 1.2E+01 2.8E-08 
2.25E-04 2.6E+01 2.6E-08 

2.428-04 2.8E+01 5.2E-08 
1.09E-05 1.3E+00 2.5E-08 

2.OE-08 
1.4E-08 
5.9E-09 
2.8E-07 
7.7E-09 
i . 9 ~ - i a  
3.58-09 
1 .OE-06 
1.2E-06 
3.4E-07 
6.8E-07 
3.2E-08 
1 SE-06 

Beryllium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Acenaphthylenc 
Benzo(a)anthraccnc 
Bcnzo(a)pyrenc 
Benzo(b)fluoranthcnc 
Benzo(g,h,i)pcrylcnc 
Benzo(k)fluoranthcne 
bis(2Bthylhcxyl) phthalate 
Carbazole 
Chryscnc 
Dibenzo(a,h)anthraccne 
Dibenzofuran 

Phenanthrene 
Methylene chloride 
Aroclor-1254 
Aroclor- 1260 
Dieldrin 
Endrin ketone 

Ind~00(1,2,3-d)pyre0~ 

Tolal Pathway: 5.E-06 

2.45E-08 1.6E-09 8.4E+00 
3.61847 2.3E-08 4.1E+01 
6.39E-07 4.1E-08 

O.OOE+OO O.OE+OO 

0.00E+00 O.OE+OO 
7.69847 5.OE-08 

3.43E-07 9.3E-09 8.9E-01 
2.44E-07 1.6E-08 6.18+00 
1.61~-07 LOE-OS ~.SE-OI 

O.WE+W O.OE+OO 
l.90E-07 1.2E-08 3.2E-01 
2.868-09 1.9E-10 
4.42849 2.9E-10 
1.56E-07 1.OE-08 2.7E-02 
4.948-08 3.28-09 6.8E+00 

1.56E-07 1.OE-08 1.7E+00 

1.30E-10 8.48-12 2.OE-03 

1.35E-09 8.7E-11 

O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 

0.00E+00 O.OE+OO 

2.318-09 1.5E-10 

2.60E-10 1.7E-ll l.6E+01 

Tokl Pathway: 

1.3E-08 
9.6E-07 

8.28-09 

7.88-09 ’ 
9.68-08 

3.9E-09 

2.7E-IO 
2.2E-08 

1.7E-08 

1.7E-I4 

2.7E-10 

I.IE-OC 

Totnl - 
2.9E-1 I 
2.OE-08 
1.4E-08 
5.98-09 
2.8E-07 
1.m-09 
l.9E-10 
3.5E-09 

1.2E-06 
I .OE-06’ 

3.433-07 
6.8E-07 
3.2E-08 
1.5E-06 

1.8E-08 

9.68-07 
1.3E-08 ‘ 

8.28-09 
9.633-08 
7.8E-09 

3.9E-09 

2.E-IO 
2.2E-08 

I .7E-08 

1.E-14 

2.7E-10 

FER\C BQ\SFSLOFFF,XLS\lR6/94; 8:42 Ah4 tal Rad + Chcm 6.2E-06 e 
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Areenic 
Beryllium 
Chromium 
Lcad 
TH-TOTAL 
U-TOTAL 
Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Elhylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno( 1,2,3-cd)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor-1254 
Aroclor- 1260 
Dieldrin 

3 
m 
w 
4 

TABLE B.3.2-12(a) (continued) 
FUTURE, OFF-PROPERTY RESIDENT FARMER 

SOUTH FIELD: SURFACE SOIL 

1.33E-06 
8.0 IE-04 
1.01E-04 
2.6OE-05 
3.69E-03 
1.15E-04 
3.59E-04 

2.25E-04. 
1.09E-05 

1.04E-04 

U-238 2.428-04 1 
Total Pathway: O.OE+OO 

1.89E-07 1.2E-08 
2.458-08 1.6E-09 
3.6 1 E-07 2.3E-08 
6.39E-07 4.1E-08 

0.00E+00 O.OE+OO 
7.69E-07 5.0E-08 

0.OOE + 00 0.OE + 00 
1.438-07 9.3E-09 
2.44E-07 1.6E-08 
1.61E-07 1.OE-08 

O.OOE+OO O.OE+OO 
1.90E-07 1.2E-08 
2.86E-09 1.9E-I0 

1.56E-07 1 .OE-08 
4.94E-08 3.2E-09 

0.00E+00 O.OE+OO 
1.56E-07 1 .OE-08 

O.OOE+OO O.OE+OO 
1.30E- 10 8.4E- 12 
2.31E-09 1.5E-10 
1.358-09 8.7E-11 
2.60E-10 1.7E-11 

4.428-09 2.9E-10 

5.5E-07 4.3E-M 

8.2E-01 1.OE-11 

Endtin ketone O.OOE+OO O.OE+OO 
Total Pathway: 4.3E-02 

Total - 

4.3E-02 

1.OE-11 

CR 
U 

4.3E-02 
FER\CRU2RI\ABQ\SFSLOFFF.XLS\IR6/94; 8:42 Ah4 Total Rad + Chem 4.3E-02 Total: 4.3E- 



TABLE BJ.f-lS(b) 
FUTURE, OFF-PROPERTY RESIDENT CHILD 

SOUTH FIELD: SURFACE SOIL 
Carrinonenic Risk 

e, 

FER\C \ABQ\SFSLC)FCF,XLS\I/26/94; 8:45 AM 

cs- 137 1.30E-05 2.7E-M 1.9E-11 5.2E-13 
NP-237 5.93E-06 1.2E-02 2.9E-08 3.6E-10 
PU-238 3.1233-06 6.6E-03 3.9E-08 2.6E-10 
PU-239l240 1.338-06 2.8E-03 3.8E-08 l.lE-10 
RA-226 8.01E-04 1.7E+OO 3.OE-09 5.OE-09 
RA-228 1.01E-04 2.1E-01 6.6E-10 1.4E-10 
SR-90 2.60E-05 5.5E-02 6.2E-11 3.48-12 
TC-99 3.69E-03 7,7E+OO 8.3E-12 6.4E-11 
TH-228 1.15E-04 2.4E-01 7.8E-08 1.9E-08 
TH-230 3.59E-04 7.5E-01 2.9E-08 2.2E-08 
TH-232 1.04E-04 2.2E-01 2.88-08 6. le-09 
U-234 2.25E-04 4.7E-01 2.6E-08 1.2E-08 
U-235l236 1.09E-05 2.3E-02 2.5E-08 5.7E-10 

Total Pathway: 9.2E-08 
U-238 2.42E-04 5.1E-01 5.2E-08 2.6E-08 

3.618-07 2.0~-09 4 . 1 ~ + 0 i  8.1~-08 
6.398-07 3.93-09 
0.00E+00 O.OE+OO 

' 7.69E-07 4.2E-09 
O.OOE+OO O.OE+OO 

1.43847 7.8E-10 8.9E-01 7.OE-10 
2.44E-07 1.3E-09 6.1E+00 8.2E-09 
1.61E-07 8.8E-10 7.SE-01 6.6E-10 

O.OOE + 00 O.OE + 00 
1.90E-07 1.OE-09 3.2E-01 3.3E-10 
2.8633-09 1.6E-11 
4.42E-09 2.4E-11 
1.56E-07 8.5E-10 2.7E-02 2.3E-11 
4.94848 2.7E-10 6.8E+00 1.8E-09 

O.OOE + 00 O.OE + 00 
1.568-07 8.5E-10 1.7E+00 1.5E-09 

O.OOE+OO O.OE+OO 
1.30E-10 7.lE-13 2.OE-03 1.4E-15 

1.6E+01 2.3E-11 

Total Pathway: 9.7E-01 

5.2E- 13 
3.6E-10 
2.6E-10 

5.OE-09 
I. le-io 

1.4E-10 
3.4E-12 
6.4E-11 
1.9E-08 
2.2E-08 
6.1E-09 
1.2E-08 
5.z-10 
2.6E-08 

1.6E-09 
l.lE-09 
8.1E-08 

7.OE-10 
8.2E-09 
6.6E-10 

3.3E-10 

2.3E-11 
1.8E-09 

1 SE-09 

1.4E-IS 

2.3E-11 

oh1 Rad + Chem 1.9E-07 Total: 1.9E-07 
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FER\CRUZRI\ABQ\SFSLOFCF.XLS\1/26/94; 8:45 AM 

TABLE B.3.2-12g) (continued) 
FUTURE, OFF-PROPERTY,RBIDENT CHILD 

SOUTH FIELDt SURFACE SOIL 
Non-carcinogenic Hazard 

I Radiation Iinzprd 
Inhalation of PatticulatedSoil 

Compound Conc'n in Air (pCilm3) RfDo Hazard 
ICs-137 1.30E-05 2.7E-02 
NP-237 
PU-238 

RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 

pu-239040 

U-235036 

5.938-06 
3.128-06 
1.338-06 

1.01E-04 
8.01E-04 

2.6OE-05 
3.69E-03 
l.lSE-04 
3.59E-04 
1.04E-04 
2.25E-04 
1.09E-05 

1.2E-M 
6.6E-03 
2.8E-03 
1.7E+oo 
2.1E-01 
5.5E-02 

7.7E+OO 

7.5E-01 
2.2E-01 

2.3E-M 

2.4E-01 

4.7E-01 

U-238 2.42E-04 5.1E-01 
Total Pathway: O.OE+OC 

1.89E-07 1.2E-08 . 
Beryllium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Acenaphthylene 
Beqo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
his(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno( I ,2,3-cd)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor-1254 
Aroclor-1260 
Dieldrin 

2.45E-08 
3.61E-07 
6.39E-07 

O.OOE+OO 
7.69E-07 

O.OOE+OO 
1.438-07 
2.448-07 
1.6 1 E:07 

O.OOE+OO 
1.90E-07 

4.428-09 
2.86E-O? 

1.56E-07 
4.94E-08 

O.OOE+OO 

O.OOE+OO 
1.568-07 

1.30E-10 
2.3 1 E-09 
1.358-09 
2.60E-10 

1.6E-09 
2.3E-08 
4. IE-08 

O.OE+OO 
4.9E-OS 

O.OE + 00 

1.6E-08 
1 .OE-08 

9.1E-09 

O.OE + 00 
1.2E-08 
1.8E-10 

1.OE-08 
3.2E-09 

O.OE + 00 
1 .OE-08 

O.OE+OO 
8.38-12 
1.5E-IO 
8.6E-ll 

2.8E-10 

1.7E-ll 

5.5E-07 4.2E-M 

8.2E-01 1.OE-11 

Endrin ketone O.OOE+OO O.OE+OO 

Totnl - 

4.2E-02 

1.OE-11 

Total Pathway: 4.2E-02 

Total'Rad + Chsm 4.2E-02) Toral: 4.28-021 



TABLE B.3.2-13(n) 
FUTURE OFF-PROPERTY FARMER 

S O W  FIELD: BEEF AND MILK (DUW AFFECTED) 
CARClNOCENlC RISK 

. 'a, -. 1 I 

I 'J CS-137 6.01E-03 l.lE+OI 2.8E-11 3.1E-10 CS-137 
I: 1 NP-237 7.51E-06 1.41342 2.2E-10 3.OE-12 NP-237 
'* PU-238 3.58E-08 6.6845 2.2E-10 1.4E-14 PU-238 

PU-239 1.52E-08 2.8E-05 2.3E-10 6.4E-15 PU-239 
RA-226 4.59E-03 8.4E+00 1.2E-10 1.OE-09 RA-226 
RA-228 5.59E-04 l.OE+OO 1.OE-10 1.OE-10 RA-228 
SR-90 1.86E-04 3.4E-01 3.6E-11 1.2E-l I SR-90 
TC-99 8.60E-01 1.6E+03 1.3E-12 2.1E-09 TC-99 
TH-228 1.438-05 2.6E-M 5.5E-ll 1.4E-12 TH-228 

."I .. 
.Q 

TH-230 4 . 9 ~ e - 0 ~  ~ E - M  1.3e-11 1.212-12 m-230 
TH-232 1.43E-05 2.6E-02 1.2E-11 3.1E-13 TH-232 
U-234 1.03E-03 1.9E+00 1.6E-11 3.OE-11 U-234 
U-235 5.OOE-05 9.2E-M 1.6E-11 1.5E-12 U-235 
U-238 1.llE-03 2.OE+OO 2.8E-11 5.7E-11 U-238 

m Total Pathway: 3.6E-09 

2.10E-03 1.5@+01 
6.828-07 5.OE-03 
7.16E-09 5.3E-05 
3.048-09 2.2e-0~ 
8.268-03 6.18+01 
1.01E-03 7.4E+00 
9.28E-04 6.8E+00 

l.OlE+OO 7.4E+03 
1.19E-05 8.8E-M 
4.12E-05 3.OE-01 
1.19E-05 8.7E-M 
3.10E-03 2.3E+01 
1.50E-04 l . lE+W 
3.348-03 2.5E+Ol 

2.812-1 I 
2.2E- 10 
2.2E-10 
2.3E-10 
1.2E- 10 
1.OE-10 
3.6E-11 
1.3E-12 
5.5E-11 
1.3E-I1 
1.2E-ll 
1.6E-11 
1.6E-11 
2.8E-11 

4.3~-10 
1.1E-12 
1.2E-14 
5.1E-15 
7.38-09 
7.4E-IO 

9.78-09 
4.88-12 
3.9B-12 
1.OE-I2 
3.6E- 1C 

~ S E - I O  

1.8E-ll 
6 . 9 ~ - i a  

~~ ~ 

8.708-06 8.9E-09 1.8E+OO 1.6E-081 lArscnic 

I 
.-.I 
CI - 
I 
c 

Bcnzo(a)anthraccnc 

Benzo(b)nuoranthcoe 
Bcnzo(g,h,i)pcrylcnc 
Bcnzo(k)nuoranthcnc 
bis(2-Ethylhcxyl)phthalalc 

Dibcnzo(a,h)anthraccne 

Indcno( I ,2,3-cd)pyrcnc 

Methylene chloride 

C, Aroclor 1260 
8 3  I Dieldrin - -  . h IEndrin ketone 

5.61E-07 5.8E-10 4.3@+00 
4.588-05 4.7E-08 
4.4lE-06 4.5E-09 

O.OOE+OO O.OE+OO 
0.00E+00 O.OE+OO 

3.538-06 3.6E-09 
0.00E+00 O.OE+Oo 

1.95E-05 2.OE-08 l.lE+OO 
7.94E-05 8.2E-08 7.3E+00 
2.04E-04 2.1E-07 9.OE-01 
0.00E+00 O.OE+OO 

4.89E-04 5.OE-07 3.8E-01 
9.25E-09 9SE-12 1.4E-M 
1.08E-06 131E-09 2.OE-02 
2. m-OS . 2 m 0 8  3 . m ~  
1.58E-05 1.6E-08 8.1@+00 

O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
2.43E-03 25E-06 2.OE+00 

7.158-12 7.3E-15 7.5E-03 
1.448-06 1.5E-09 7.7E+00 
1.01E-06 1,OE-09 7.7E+00 

O.OOE+OO O.OE+OO 1.6E+01 
O.OOE +00 O.OE +00 

2.5E-09 Beryllium 
Chromium 
Lcad 
Molybdenum 
TH-TOTAL 
U-TOTAL 
Accnaphthylenc 

2.2E-08 Bcnzo(a)anthrnccne 
6.OE-07 Bcnzo(a)pyrenc 
1.9~-07 Benzo(b)nuoranthcnc 

Bcnzo(g,h,i)perylenc 
1.9E-07 Benzo(k)fluornnthcnc 
1.3E- 13 bis(2-Ethylhexy1)phthalatc 
2.2E-11 Carbazole 
7.IE-10 Chryscnc 
1.3E-07 Dibenzo(a,h)anthraccnc 

Dibenzofuran 
5.OE-06 Mcno(l,2,3-cd)pyrenc 

Phenanthrene 
5.58-17 Methylene chloride 
I .  IE-08 Aroclor 1254 
8.OE-09 Aroclor 1260 

Endrin ketone 
O.OE+OO Dieldrin 

2.6 IE-07 
5.05E- 10 
1.25E-05 
3.68E-06 
0.00E+00 
0.00E+00 

1.06E-05 
O.OOE + 00 

6.17E-06 
2.5 I E-05 
6.45E-05 

O.OOE+OO 
I .55E-04 
2.928-09 
3.42847 
6.798-06 
5.00E-06 

O.OOE+oO 

O.OOE +oo 
7.688-04 

2.268-12 
4.548-07 
3.20E-07 

O.OOE + 00 
O.OOE +00 

Total Pathway: 1.9E-08 

I .  IE-09 
2.1E-12 
5.1E-08 
1 SE-08 

O.OE+OO 
O.OE+OO 

4.4E-08 
O.OE + 00 

2.5E-08 
1.OE-07 
2.78-07 

O.OE+OO 
6.3E-07 

1.4E-09 
2.8E-08 
2.1E-08 

O.OE + 00' 
3.28-06 

O.OE + 00 
9.38-15 
1.9E-09 

1.2~-11 

1.3E-09 
O.OE+OO 
O.OE+OO 

1.8E+W 
4.3@+00 

l . IE+00  
7.38+00 

9 .OE-0 1 

3.8E-01 
I .4E-02 
2.OE-02 
3.2E-02 

~ . I E + O O  

2.OE+00 

7.5E-03 

7.7E+OO 
1.6E+01 

7.7E+OO 

1.9E-09 
8.9E-I2 

2.88-08 
7.X-07 
2.4E-07 

2.48-07 
1.7E-13 
2.8E-11 
8.9E-10 
1.7E-07 

6.38-06 

7.OE-17 
1.4E-08 
1 .OE-08 

O.OE + 00 

7.4E-10 
4.1E-12 
2.6E- 14 
I.2E-14 
8.38-09 
8.4E-10 
2.6E-10 
1.2E-08 
6.38-12 

1.4E-I2 
5.1E-12 

4.OE-10 
1.9E-11 
7.4E-10 

1.8E-08 
2SE-09 

5.OE-08 
1.3E-06 
4.3E-07 

4.3E-07 

5.OE-11 
1.6E-09 
3.OE-07 

3 .OE- I3 

1.1E-05 

1.2E-I6 

1.8E-08 
2.68-08 

O.OE+OO 

I I ,  

P-r Total Pathway: 6.2E-06 Total Pathway: 7.88-06 
b' 

BQ\SBFOFFFD.XLS\lfZ6/94; 8:48 A M  e Total Rad + Chcm 6.28-06 Total Rad + Chcm 7.8E-06)-@ 



TABLE B.3.2-13(a) (continued) 

IngcstionlBeef 

CS-137 0.00E+00 O.OE+OO 2.8E-11 O.OE+OO 
Compound Conc'ninBeef(pCi/kg) w g& 

SOUTH FWJB BEFE AND MILK (GROUNDWATFR AFFECTED) 

IngationlMik 

CS-137 O.OOE+OO O.OE+OO 2.8E-11 O.OE+OO 
Compound Conc'n-Milk (PCilL) & RiSli 

CARClNOCENlC RISK 

O.OOE+OO O.OE+OO 1.8E+00 O.OE+OO 
O.OOE+OO O.OE+OO 4.3E+00 O.OE+OO 
O.OOE+OO O.OE+OO 

2.89E-08 1.2E-10 
O.OOE+OO O.OE+OO 

1.01E-02 4.2E-05 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO l.lE+OO O.OE+OO 

9.20E-19 3.88-21 

, 

NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
S R-90 
Tc-99 
TH-228 
TH-230 
TH-232 
u-234 
U-235 
U-238 

1.8E+00 O.OE+OO 
4.3E+00 O.OE+OO 

l.lE+OO O.OE+OO 

4.52E-06 8.3E-03 2.2E-IO 
0.00E+00 O.OE+OO 2.2E-IO 
O.OOE+OO O.OE+OO 2.3E-10 
0.00E+00 O.OE+OO 1.2E-IO 
O.OOE+OO O.OE+OO 1.OE-10 

5.20E-05 9.63-02 3.6E-11 
1.82E+00 3.3E+03 1.3E-12 
O.OOE+W O.OE+OO 5.5E-11 
0.00E+00 O.OE+OO 1.3E-11 
O.OOE+W O.OE+OO 1.2E-11 

4.58E-02 8.4E+01 1.6E-11 
9.48E-01 1.7E+03 2.8E-11 

Pathway: 

8.59E-01 1.6E+03 1.6E-11 

Arsenic 
Beryllium 
Chromium 
Lead 
MolyMcllum 
TH-TOTAL 

Acenaphthylene 
Benzo(a)anthraccne 

U-TOTAL 

Total 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+ 00 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.8E-12 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
3.4E-I2 
4.38-09 

O.OE+OO 
O.OE+OO 
O.OE+OO 
2.5E-08 
1.3E-09 

8.OE-08 

Benzo(a)pyrene 
Benzo(b)fluorsnthene 
Benzo(g , h. i)perylcne 
Benzo(k)fluoranthene 
bis(2-Ethylhexy1)phlhalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthrscene 
Dibenzohvan 
Ideno(l.2.3-cd)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 
Endrin ketone 

NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
S R-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235 
U-238 

Endrin ketone 

4.11E-07 
O.OOE+OO 
0. OOE + 00 
O.OOE+OO 
O.OOE+ 00 

2.60E-04 
2.14E+00 
O.OOE+ 00 
O.OOE+ 00 
O.OOE+OO 
2.583+00 

' 1.37E-01 
2.84E + 00 

~ ~ 

I 

3.0E-03 2.2E-10 
O.OE+OO 2.2E-10 
O.OE+OO 2.3E-10 
O.OE+OO 1.2E-10 
O.OE+OO 1.0E-10 
1.9E+00 .3.6E-ll 
1.6E+04 1.3E-12 
O.OE+OO 5.5E-11 
O.OE+OO 1.3E-11 
O.OE+OO 1.2E-11 
1.9E+04 1.6E-11 
1.OE+03 1.6E-11 
2.1E+04 2.8E-11 

Total Pathwav: 

6.7E- 13 
O.OE+OC 
O.OE+OC 
O.OE+OO 
O.OE+OC 

2.0E-08 
O.OE+OC 
O.OE+OC 
0 .OE + 00 

3.OE-07 
1.6E-08 
5.9E-07 
9.3E-07 

6.9E-11 

Arsenic 
Beryllium 
Chromium 
Lead 
Molybdenum 
TH-TOTAL 
U-TOTAL 
Acenaphthy lene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@) fluorsnthene 
Benzo(g.h.i)perylene 
Benzo(k)fluorsnthene 
bis(2-Ethylhexy1)phlhalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthrscene 
Dibenzofiirsn 
Indeno( 1,2,3dd)pyrene 
Ph e nan th r e n e 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

0.00E+00 O.OE+OO 
O.OOE+OO O.OE+OO 
0.00E+00 O.OE+OO 

1.16E-07 1.2E-IO 
0.00E+00 O.OE+OO 

3.38E-03 3.58-06 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

1.1OE-18 1.1E-21 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
0.00E+00 O.OE+OO 
O.OOE+OO O.OE+OO 
0.00E+00 O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

7.3E+00 
9.OE-01 

3.8E-01 
1.4E-02 
2.0E-02 

8.1E+00 

2.OE+OO 

3.2E-02 

7.58-03 
7.7E + 00 
7.7E+00 
1.6E+OI 

O.OOE+ 00 
0.00E+00 
O.OOE+ 00 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 
.O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OE+OO 
O.OE+OO 
0 .OE + 00 
0 .OE + 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
0 .OE + 00 
0 .OE + 00 
O.OE+OO 
O.OE + 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 

7.3E+OO 
9.OE-01 

3.8E-01 
I .4E-02 
2.OE-02 

8.1E+00 

2.OE+OO 

7.5 E-03 
7.7E + 00 
7.7E+00 
1.6E+01 

3.2802 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 
0 .OE + 00 
O.OE + 00 
0 .OE + 00 

Totd 
Du3 & Groundwater 

- Total Affeded 

O.OE+OO 
2.5E-12 

O.OE+OO 
O.OE+OO 
O.OE+OO 
0. OE + 00 

7.2E-11 
2.5E-08 

O.OE+OO 
O.OE+OO 
O.OE + 00 

3.3E-07 

6.38-07 
1.8E-08 

O.OE+OO 
0 .OE + 00 

0. OE + 00 
0 .OE + 00 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
0. OE + 00 

O.OE+OO I 
0. OE + 00 
O.OE + 00 
O.OE+OO 
O.OE+ 00 

7.4E-10 
6.6E-12 
2.6E-14 

8.38-09 
1.2E-14 

8.4E-10 
3.3E-10 
3.7E-08 
6.3E-12 
5.1E-12 
1.4E-12 
3.3E-07 
1.8E-08 
6.3E-07 

1.8E-08 
2SE-09 

5.OE-08 

4.33-07 

4.3E-07 
3.OE-13 
5.OE-11 

3.OE-07 

1.1 E-05 

1.3E-06 

1.6E-09 

1.2E-16 
2.68-08 
1.8E-08 

O.OE+OO 

FUTURE OFF-PROPERTY FARMER Total Rad + Chem 8.OE-08 - -  Total Rad + Chem 9.3E-07 Tom/: 1.OE-06 1.5E-05 

I~U(\CRU2KI\ABQ\SB~O:OFI~I.XIS\ I R6/94; 8:59 A M  



TABLE B.3.2-13(9) (continued) 

SOUTH FIELD: BEEF AND MILK (DUST AFFECTED) 
NONCARClNWENlC HAZARD 

CS-137 
NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235 

6.OE-03 l.lE+Ol 
7.5E-06 1.4E-02 
3.68-08 6.6~-OS 
1.5E-08 2.8E-05 
4.6E-03 8.4E+OO 
5.6E-04 l.OE+W 
1.9E-04 3.48-01 
~ . ~ E - o I  ~.ISE+M 

4.9~-05 9.1~-02 
' 1.4E-05 2.6E-02 

1.4E-05 2.6E-02 
1.OE-03 1.9E+OO 
5.OE-05 9.28-02 

U-238 l.lE-03 2.OE+00 
Total Pathway: O.OE+O( 

NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235 

6.828-07 
7.168-09 
3.0433-09 

1.01E-03 

1.01 E + 00 
1.19E-05 
4.12E-05 
1.19E-05 
3.10E-03 
1.SOE-04 

8.268-03 

9.28E-04 

Arsenic 
&ryllium 
Chromium 
Lcad 
Molybdenum 
TH-TOTAL 
U-TOTAL 
Acenaphthylene 
Benzo(a)anthracene 
Bcnzo(a)pyrene 
Benzo(b)fluoranthene 
&nzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl)phthalate 
Carbazole 
Chysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno( I ,2,3-cd)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 
Endrin ketone 

8.7E-06 
5.68-07 
4.6E-05 
4.48-06 

O.OE+OO 
O.OE+OO 

O.OE+OO 
3.5E-06 

2.OE-05 
7.9E-05 
2.OE-04 

O.OE+OO 
4.98-04 
9.2E-09 
l.lE-06 
2.1E-05 
1.6E-OS 

O.OE+OO 
2.4E-03 

O.OE+OO 
7.1E-12 
1.4E-06 
1 .OE-06 

O.OE + 00 

8.98-09 
5.8E-10 
4.78-08 
4.5E-09 

O.OE+oo 
O.OE+OO 
3.68-09 

O.OE+OO 
2.OE-08 
8.28-08 
2.1E-07 

5.OE-07 

l.lE-09 

1.6E-08 

2.5E-06 
O.OE+W 

I SE-09 
1 .OE-09 

O.OE + 00 

o.oe+oo 

9.58-12 

2.2E-08 

O.OE+OO 

7.38-15 

3.OE-04 
5.OE-03 
5.OE-03 

5.OE-03 

3.0E-03 

2 .0~-02  

4.OE-03 

6. IE-02 

5.OE-05 

3.OE-0 
1.2E-0 
9.4E-0 

O.OE+O 

1.2E-0 

4 . 7 ~ - I  

O.OE+C 

1.2E- 1 

O.OE+C 
O.OE+OO O.OE+OO 

I 
Total Pathway: 4. I E-G 

FER\C BQ\SBFOFFFD.XLS\1126/94; 8:48 AM 0 Total Rad + Chem 4.1E-05 

Beryllium 5.1E-IO 2.1E-12 S.0E-03 4.2E-10 
Chromium 1.2E-05 5.1E-08 S.OE-03 I.OE-05 
Lcad 3.Z-06 1.5E-08 
Molybdenum O.OE+OO O.OE+OO 5.OE-03 O.OE+O( 
TH-TOTAL O.OE+OO O.OE+OO 
U-TOTAL 1.1E-05 4.4E-08 3.0E-03 1.SE-05 
Acenaphthy lene O.OE+OO O.OE+OO 
Bcnzo(a)anlhraccne 6.2E-06 2.SE-08 . 
Benzo(a)pyrene 2.SE-05 1.OE-07 
Benzo(b)fluoranthene 6.SE-05 2.7E-07 
Benzo(g,h,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene ' 1.5E-04 6.3E-07 
bis(2-Ethylhexyl)phthalate 2.98-09 1.2E-1 I 2.OE-02 6.OE-10 
Carbazole 3.4E-07 1.4E-09 
Chrysene 6.88-06 2.8E-08 
Dibcnzo(a,h)anthracene S.OE-06 2.1E-08 
Dibenzofuran O.OE+OO O.OE+OO 4.OE-03 O.OE+O( 
ladeno( 1,2,3-cd)pyrene 7.7E-04 3.28-06 
Phenanthrene O.OE+OO O.OE+OO , 

Methylene chloride 2.3E-12 9.38-15 6.1E-02 1.5E-13 
Aroclor 1254 4.58-07 1.9E-09 
Aroclor 1260 HE-07 I .3~-09  
Dieldrin O.OE+OO O.OE+OO 5.OE-05 O.OE+O( 
Endrin ketone O.OE+OO O.OE+OO 3.OE-04 O.OE+O( 

Total Pathway: 2.8E-0 

'setal 

3.3E-OS 
1.2E-07 
2.OE-05 

O.OE+OO 

1.6E-OS 

l.lE-09 

O.OE+OO 

2.7E-13 . 

O.OE + 00 

Total Rad t Chem 2.88-05 Total: V' 



TABLE B.3.2-13(0) (mnthued) 

IngcstiodBeef 
Compound Conc'ninBeef(mnkg) RfDo Hazard 

Arsenic O.OE+OO O.OE+OO 3.0E-04 O.OE+OO 

SOUTH FIEIl): BFEE AND MILK ( G R O W W A T E R  AFFECTED) 

IngestionlMilk 

Arsenic O.OE+OO O.OE+OO 3.0E-04 O.OE+OO 
Compound Conch-Milk (ma/L) RfDo 

NONCARCINOGENIC HAZQRD 

F -3 
53 

cs-137 
NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
T H - ~  
11-1-230 
TH-232 
u-234 
U-235 
U-238 

Chryeene O.OE+OO 
Dibenzo(a.h)anthracene O.OE+OO 
Dibenzofum . O.OE+OO 
Indeno(l.2.3-cd)pyrene O.OE+OO 
Phenanthrene O.OE+OO 
Methylene chloride O.OE+OO 
Aroclor 1254 O.OE+OO 
Aroclor 1260 O.OE+OO 
Dieldrin O.OE+OO 

O.OE+OO O.OE+OO 
4.58-06 8.3E-03 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
5.2E-05 9.6E-02 

1.8E+00 3.3E+03 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
8.6E-01 1.6E+03 
4.6E-02 8.4E+01 
9.5E-01 1.7E+03 

IngestionlMiL 

cs-137 O.OOE+OO 

PU-238 
PU-239 
RA-226 . 
RA-228 

TC-99 

Compound Conch-Milk (pCVL1 RfDo M 

NP-237 

SR-90 

T H - ~  
TH-230 
TH-232 
u-234 
U-235 

4.1 IE-07 
0 .OOE + 00 
O.OOE+OO 
O.OOE+OO 
0.00E+00 

2.60E-04 
2.14E+00 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
2.58B+OO 

1.37E-01 

Total Pathway: O.OE+OO 

Beryllium 
Chromium 
Lead 
Molybdenum 
TH-TOTAL 

Acenephthy lend 
Bcnzo(a)anthracene 
Fk=+)pyme 
Bcnzo(b)horanthene 
&nzo(g. h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylbexyl)phthelete 
Carbazole 

U-TOTAL 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

l.1E-18 1.1E-21 

O.OE+OO O.OE+OO 
3.4E-03 3.58-06 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

1.2E-07 1.2E-IO 

5.0E-03 O.OE+OO 
5.0E-03 O.OE+OO 

5.OE-03 2.4E-08 

3.OE-03 1.2E-03 

4.OE-03 O.OE+OO 

6.1E-02 O.OE+OO 

5.OE-05 O.OE+OO 

Beryllium 
C h r O m i u m  
Lead 
Molybdenum 
pi-TOTAL 
U-TOTAL 
Acenaphthy lene 
Benzo(a)anthrscene 
Benzo(e)pyrene 
Benzo(b)fluoranthenc 
Benzo(g.h,i)perylenc 
Benzo(k)fluorantheae 
bis(2-Ethylhexyl)phthehte 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno(l,2.3-od)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 
Endrin ketone 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

2.9E-08 1.2E-10 
O.OE+OO O.OE+OO 

1.OE-02 4.28-05 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

9.2E-19 3.88-21 

5.0E-03 O.OE+OO 
5.0E-03 O.OE+O(I 

5.0E-03 2.4E-08 

3.OE-03 1.4E-02 

2.OE-02 O.OE+OO 

4.0E-03 O.OE+OO 

6.IE-02 O.OE+OO 

5.0~-05 O.OE+OO 
3.OE-04 O.OE+OO 

O.OE+OO 
O.OE+OO 
'O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

Endrin ketone O.OE+OO O.OE+OO 

Total Red + Chem 1.2E-03 

F~\CHUZHI\AUQ\SBI:Fl~~.XLS\ 1/26/94; 8:s AM 

Total 
Dust & Groundwater 

A f f d e d  

O.OE+OO 
O.OE+OO 
O.OE+OO 

4.8E-08 

1.5E-02 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

4.8E-08 

1.5E-02 

O.OE+OO 

0. OE + 00 O.OE+OO 

a n  

O.OE+OO O.OE+OO 

- 
.I c c 

O.OE+OO 0. OE + 00 . Po 2 
L 

Total Red + Chem 1.4E-02 1.5E-02 

n3 



l.llE-03 6.8EM 2.8E-ll 

7.51E-06 4.6E-04 
3.58E-08 2.2E-06 
1.52E-08 9.38-07 
4.59E-03 2.8E-01 
5.598-04 3.4842 
1.86E-04 I .  IE-02 
8.6OE-01 5.2E+01 
3.43E-05 8.7E-04 
4.9SE-OS 3.0E-03 
1.43E-05 8.7E-04 
1.03E-03 6.3E-02 
5.OOE-OS 3.0E-03 

2.2E-10 
2.2E- 10 
2.3E-IO 
1.2E-10 
1.OE-IO 
3.6E-11 
1.3E-12 
5.5E-11 
1.3E-11 
I .2E-11 
1.6E-ll 
1.6E-11 

1.OE-13 
4.8E-16 
2.IE-IC 

3.4E-12 

6.8E-11 

3.4E-11 

4.1E-13 

4.88-14 
3.9E- 14 
1 .OE-14 

4.9E- 14 
1.9E-12 

1.OE-12 

- 
1.2E-1( 

TABLE B.3.2-13&) 
FUTURE OFF-PROPERTY CHILD 

SOUTH FIELD: BEEP AND MILK (DUST AFFECTED) 

l.OlE+OO 1.4E+03 1.3E-12 1.9E-09 
1.19E-05 1.Z-02 5.5E-11 9.4E-13 

Total Pathway: 3.8E-09 

I IneeationlMilk 

Total Palhway: 

Arsenic 
Beryllium 
Chromium 
Lcad 
Molybdenum 
TH-TOTAL 
U-TOTAL 
Accnaphthylene 
Benzo(a)anthracenc 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g,h,i)pery lene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl)phthalalc 
Carbazole 
Chryeene 
Dibenzo(a,b)anthracene 
Dibcnzofuran 
Indene( 1,2,3sd)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

8.70E-06 1.4E-09 1.8E+OO 2.4E-09 
5.61E-07 8.9E-11 4.3E+00 3.8E-10 
4.58E-05 7.3E-09 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 

4.4 IE-06 7.0E- 10 

3.538-06 5.6E-10 

1.95E-OS 3.1E-09 l.lE+OO 3.48-09 
7.94E-OS 1.3E-08 7.3E+00 9.2E-08 

' 2.04E-04 3.2E-08 9.OE-01 2.9E-08 
O.OOE+OO O.OE+OO 

4.898-04 7.88-08 3.8E-01 3.OE-08 
9.2SE-09 1.5E-12 1.4E-02 2.IE-14 
1.08E-06 1.7E-10 2.OE-02 3.4E-12 
2.1SE-05 3.4E-09 3.2E-02 l.lE-IO 
1.58E-05 2.5E-09 8.1E+00 2.OE-08 

O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
2.438-03 3.98-07 2.OE+00 7.78-07 

7.15E-12 I.IE-15 7.SE-03 8.58-18 
1.448-06 2.3E-10 7.7E+00 1.8E-09 
1.01E-06 1.6E-10 7.7E+00 1.2E-09 

O.OOE+OO O.OE+OO 1.6E+01 O.OE+OO 
Endrin ketone O.OOE+OO O.OE+OO 

Total Pathway: 9.5E-0; 

" 
Compound Conc'n-Milk (man) Risk 

ArscniC 2.6lE-07 9.7E-10 1.8E+00 1.7E-09 
Beryllium 5.OSE-10 1.9E-12 4.3E+00 8.1E-I2 
Chromium 1.2SE-OS 4.733-08 
Lcad 3.688-06 1.4E-08 

TH-TOTAL 'O.OOE+OO O.OE+ 00 
U-TOTAL I .06E-05 3.9E-08 
Acenaphthylene O.OOE+OO O.OE+OO 

Molybdenum 0.00E+00 O.OE+OO 

Bcnzo(a)anthracene 6.178-06 2.3E-08 l.lE+OO 2.SE-08 
Benzo(a)pyrene 2.51E-05 9.4E-08 7.3E+00 6.8E-07 
Benzo(b)fluomthene 6.45E-05 2.4E-07 9.OE-01 2.2E-07 
Benzo(g,h,i)perylene O.OOE+W O.OE+OO 
Benzo(k)fluoranthene 1.SSE-04 5.8E-07 3.8E-01 2.2E-07 
bis(2-Ethylhexyl)phthalate 2.928-09 1.lE-11 1.4E-M 1.5E-13 
Cncbazolc 3.42E-07 1.3E-09 2.0E-M 2.5E-I1 
Chrysene 6.798-06 2.5E-08 3.2E-02 8.1E-IO 
Dibenzo(a,h)anthracene 5.OOE-06 1.9E-08 8.1E+00 1.SE-07 
Dibcnzofuran O.OOE+OO O.OE+OO 
Indene( 1,2,3-cd)py~ene 7.688-04 2.9E-06 2.OE+OO 5.78-06 
Phenanthrene O.OOE + 00 O.OE + 00 
Methylene chloride 2.26E-12 8.4E-15 7.5E-03 6.38-17 
Aroclor 1254 4.548-07 1.7E-09 7.7E+00 l.3E-08 
Amlor  1260 3.20E-07 1.2E-09 7.7E+00 9.2E-09 
Dieldrin O.OOE+OO O.OE+OO 1.6E+01 O.OE+OO 

Total Pathway: 7.OE-Ot 
Endrin ketone O.OOE + 00 O.OE + 00 

BQ\SBFOFCFD.XLS\1/26/W; 8:49 AM a .  Total Rad + Chem 9.SE-07 

Total - 
9.4E-11 
3.1E-13 
2.7E-15 

1.4E-09 
1SE-10 
4.8E-11 
1.9E-09 
9.8E-I3 

2.1E-13 

3.92-12 
1.4E-10 

1.2E-15 

8 .OE- 13 

7.2E-11 

4: I E-09 
3.9E-10 

2.98-08 
7.88-07 
2.58-07 

2.SE-07 
1.7E-13 
2.9E-I I 
9.2E-10 
1.7E-07 

6.5E-06 a n  s g  
7.28-17 Z ?  
1.5E-08 4 2  
1 .OE-08 -; 3 

g o  
- b  O.OE+OO 

F 
Total Rad + Chem 7.OE-06 Total: -@ 



TABLE B.J.ZIJ(b) (mntinued) 

SOUTH FIELD: BEEF AND MILK (GROUNDWATER AFFECTED) 
Carcinogenic Risk 

Total Pathway: 2.6E-09 Totd Pathway: 1.8E-07 

l.lE+OO O.OE+OO 
7.3E+OO O.OE+OO 

9.0E-01 O.OE+OO 

3.8E-01 O.OE+OO 
1.4E-02 O.OE+OO 
2.0E-02 O.OE+OO 

Dibenzo(a, h)anthrscene O.OOE+OO O.OE+OO 8.1E+00 O.OE+OO 
O.OOE+OO O.OE+OO 

Indeno(l,2,3-od)pyrene O.OOE+OO O.OE+OO Z.OE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

Methylene chloride O.OOE+OO O.OE+OO 7.5E-03 O.OE+OO 
O.OOE+OO O.OE+OO 7.7E+00 O.OE+OO 
O.OOE+OO O.OE+OO 7.7E+00 O.OE+OO 

Total Pathway: O.OE+OO 

Total Rad + Chem 2.68-09 

Risk -. 
IngestiodMilk 

Arsenic O.OOE+OO O.OE+OO 1.8E+00 O.OE+OO 
Beryllium O.OOE+OO O.OE+OO 4.3E+00 O.OE+OO 
Chromium O.OOE+OO O.OE+OO 
Led 9.20E-19 3.4E-21 
MolyMenum 2.89E-08 l.lE-10 
TH-TOTAL O.OOE+OO O.OE+OO 

Acenephthylene O.OOE+OO O.OE+OO 
Benzo(a)anthracene O.OOE+OO O.OE+OO l.lE+OO O.OE+OO 
Benzo(a)pyrene O.OOE+OO O.OE+OO 7.3E+OO O.OE+OO 
Benzo(b) fluoranthene O.OOE+OO O.OE+OO 9.OE-01 O.OE+OO 
Benzo(g,h,i)perylene O.OOE+OO O.OE+OO 
BenzoQ fluoranthene O.OOE+OO O.OE+OO 3.8E-01 O.OE+OO 
bia(2-Ethylhexyl)phthslate O.OOE+OO O.OE+OO 1.4E-02 O.OE+OO 
Carbazole O.OOE+OO O.OE+OO 2.OE-02 O.OE+OO 

Dibenzo(a,h)anthracene O.OOE+OO O.OE+OO 8.1E+00 O.OE+OO 
Dibenzofursn O.OOE+OO O.OE+OO 
Indeno(l,2,3-od)pyrene O.OOE+OO O.OE+OO 2.OE+OO O.OE+OO 
Phenanthrene O.OOE+OO O.OE+OO 
Methylene chloride O.OOE+OO O.OE+OO 7.58-03 O.OE+OO 
Aroclor 1254 O.OOE+OO O.OE+OO 7.7E+00 O.OE+OO 
Aroclor 1260 O.OOE+OO O.OE+OO 7.7E+00 O.OE+OO 
Dieldrin O.OOE+OO O.OE+OO 1.6E+01 O.OE+OO 
Endrin ketone O.OOE+OO O.OE+OO 

Compound Conch-Milk (mglL) Risk 

U-TOTAL 1.OlE-02 3.8E-05 

Chrysene O.OOE+OO O.OE+OO 3.2E-02 O.OE+OO 

L 

Total Pathway: O.OE+ 

Total 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.3E-11 
4.1 E-09 

O.OE+OO 
O.OE+OO 
O.OE+OO 
6.OE-08 
3.2E-09 
I .2E-07 

- 

1.9E-13 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

Total 
Dud & Groundwater 

Affeded 

9.4E-11 
5.OE-13 
2.7E- 15 
1.2E-15 
1.4E-09 
1SE-10 
6.2E-11 
6.IE-09 
9.8E-13 
8.OE-13 
2.1E-13 
6.OE-08 
3.2E-09 
1.2E-07 

4.1E-09 
3.9E-10 , 

2.9E-08 
7.8E-07 
2.58-07 

2.5E-07 
1.7E-13 
2.9E-11 
9.2E- 10 
1.7E-07 

6. SE-06 

7.2E-17 
. 1.5E-08 

O.OE+OO 
1 .OE-08 

Total Rad + Chem 1.8E-07) Total: 1.8E-07 8.28-061 

FEH\CRlI?Hl\ABQ\SBFOFCFW.XLS\lR6/94; 9:03 Ah4 



TABLE B.3.2-13(b) (continued) 
FUTURE OFF-PROPERTY CHILD 

SOUTH FIELD: BEEF AND MILK (DUST AFFECTED) 

ICs-137 ' 2.10E-03 3.0E+00 CS-137 

PU-238 
NP-237 

PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235 
U-238 1.1E-03 6.8E-02 

Total Pathway: O.OE+Oi 

I 6.OE-03 3.7E-01 

3.68-08 2.2E-06 
7.5E-06 4.6E-04 

1.5E-08 9.38-07 
4.6E-03 2.8E-01 
5.6E-04 3.4E-02 
1.9E-04 1.1 E-M 
8.6E-01 5.2E+01 
1.4E-05 8.E-04 
4.98-05 3.OE-03 
1.4E-05 8.7E-04 
1.OE-03 6.38-02 
5.OE-05 3.OE-03 

Arsenic 
Beryllium 
Chromium 
Lcad 
Molybdenum 
TH-TOTAL 
U-TOTAL 
Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)pyrcne 
Benzo(b)fluoranthene 
Benzo(g,h ,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethy1hexyl)phthalate 
Carbazole 

Dibenzo(a,h)anthracene 
Dibenzohran 
Indeno(l,2,3-cd)pyrcne 
Phenanthrcne 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 
Endrin ketone 

Chrysene 

8.7E-06 1.6E-08 
5.6E-07 I.OE-09 
4.6E-05 8.5E-08 
4.48-06 8.2E-09 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
2.OE-05 3.6E-08 

2.OE-04 3.8E-07 

3.5E-06 6.58-09 

7.9E-05 1.5E-07 

O.OE+OO O.OE+OO 
4.9E-04 9.IE-07 
9.2E-09 1.7E-ll 
l.lE-06 2.OE-09 
2.1E-05 4.OE-08 
1.6E-05 2.9E-08 

O.OE+OO O.OE+OO 
2.48-03 4SE-06 

O.OE+OO O.OE+OO 

1.4E-06 2.7E-09 
1.OE-06 1.9E-09 

O.OE+OO O.OE+OO 

7.IE-12 1.3E-14 

O.OE+OO O.OE+OO 

3.OE-04 5.4E-0 
5.OE-03 2.1E-0 
5.OE-03 1.7E-0 

5.OE-03 O.OE+O 

3.OE-03 2.2E-0 

2.OE-02 8.6E-1 

4.OE-03 O.OE+O 

6.lE-02 2.2E-1 

5.OE-05 O.OE+O 
3.OE-04 O.OE+O 

1 
Total Pathway: 7.3E-0 

NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-235 
U-238 

6.828-07 
7.16E-09 
3.04E-09 
8.26E-03 

9.28E-04 
1 .OlE+OO 

4.12E-05 

3.10E-03 

3.348-03 

1.01E-03 

I .  19E-05 

I. 19E-05 

1 SOE-04 

9.7E-04 
1 .OE-05 
4.38-06 

1.2E+01 
1.4E+OO 
1.3E+00 
I .4E + 03 

I .7E-M 
5.9E-02 
1.7E-M , 

4.4E+00 

4.8E+00 
2. I E-0 1 

IngcstionfMilk 
Compound Conch-Milk (mall.) R1D(o) 

Arsenic 2.6E-07 l.lE-08 3.OE-04 3.8E-05 
Beryllium 
Chromium 
Lead 
Molybdenum 
TH-TOTAL 
U-TOTAL 
Acenaphthy lene 
Benzo(a)anthracene , 

Benzo(a)pyrcne 
Bcnzo(b)fluoranthene 
Benzo(g,h,i)pcrylene 
Benzo(k)fluoranthcne 
bis(2-Ethylhexyl)phthalak 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indene( I ,2,3-cd)pyrcne 
Phenanthrene 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 
Endrin ketone 

5.lE-10 2.2E-11 
1.2E-05 5.4E-07 
3.7E-06 1.6E-07 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
1.1E-05 4.68-07 

6.28-06 232-07 
2.58-05 1. IE-06 
6SE-05 2.88-06 

O.OE+OO O.OE+OO 
1.5E-04 6.7E-06 
2.9E-09 1.3E-IO 
3.4E-07 I .5E-O8 
6.88-06 3.OE-07 

'5.OE-06 2.2E-07 
O.OE+OO O.OE+OO 

7.7E-04 3.3E-05 
O.OE+OO O.OE+OO 

2.38-12 9.8E-14 
4.5E-07 2.OE-08 
3.2E-07 1.4E-08 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

5.OE-03 4.4E-09 
5.OE-03 1.1E-04 

5.OE-03 O.OE+OO 

3.OE-03 1.5E-04 

2.OE-02 6.4E-09 

4.OE-03 O.OE+OO 

6.IE-02 1.6E-12 

5.OE-05 O.OE+OO 
3.OE-04 O.OE+OO 

Total Pathway: 3.OE-01 

9.2E-05 
2.IE-07 
1.3E-04 

O.OE+OO 

1.6E-04 

7.28-09 

O.OE+OO 

I .8E-12 

O.OE+OO 

8:49 AM Total Rad + Chem 7.38-05 Total Rad + Chem 3.OE-04 
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TABLE B.3.2-13@) (mntlnued) 
FUTURE ON-PROPERTY CEIILD 
BEER ANQ MILK (GROUNDWATIB AFFECTED) SOUTH 

NP-237 
PU-238 
PU-239 

RA-228 
SR-90 
TC-99 
TH-228 
TH-230 

U-234 

RA-226 

TH-232 

U-235 

a 

0 3  
b b  

4 

Nonca-genic H a w d  

Arsenic 
Beryllium 
Chromium 
Lead 
MolyMenum 

U-TOTAL 
Acenaphthylcne 
Eenzo(a)anthrnccne 
Eenzo(a)pyrene 
Eenzo(b)fluoranthcne 
Eenzo(g.h.i)perylene 
Eenzo(k) fluoranthcne 
bis(2-Echylhexyl)phthalate 
Carbazole 
Chryaene 
Dibe.nzo(a.h)anlhrncene 
Dibenzohran 
Indeno(~ .2,3-xi)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 
Endrin ketone 

TH-TOTAL 

IngestiodMiUc 
Compound Conc'ninEeef(pCilkg2 e RfDo Compound Conc'n-Milk(pCi/L) RfDo m. 

cs-137 O.OE+OO O.OE+OO cs-137 O.OOE+OO O.OE+OO 
4.5806 2.8E-04 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

l.8E+00 1.1E+O2 
O.OE-600 O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

8.6E-01 5.2E+01 

5.2E-05 3.2E-03 

4.68-02 2.8E+OO 

NP-237 
PU-238 
PU-239 

RA-228 

TC-99 
TH-228 

RA-226 

SR-90 

TH-230 
TH-232 
u-234 
U-235 

4.11E-07 5.9E-04 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

2.603-04 3.7E-01 
2.14E+00 3.1E+03 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
2.58E+OO 3.7E+03 

1.37E-01 2.OE+02 
U-238 9.5E-01 5.8E+01 I IU-238 2.84E+00 4.1E+03 

Total Pathway: O.OE+OO 
F m 
!-! - I 

e 
o\ 
\o 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

I.IE-I8 2.OE-21 
I.2E-07 2.1E-IO 

O.OE+OO O.OE+OO 
3.48-03 6.3E-06 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

3.OE-04 0.OE-t 
5.OE-03 0.OE-t 
5.0E-03 0.OE-t 

5.OE-03 4.3E 

3.OE-03 2.1E 

2.OE-02 0.OE-t 

4.OE-03 0.OE-t 

6.1E-02 0.OE-t 

5.OE-05 0.OE-t 
3.OE-04 0.OE-t 

Total Pathway: 2.1E 

Total Rad + Chem 2.1E-03 

FI~H\CHU2HI\ABQ\SBFOFCFW.XLS\IR6/94; 9:03 AM 

Arsenic 
EeryUium 
Chromium 
Lead 
Molybdenum 
TH-TOTAL . 

U-TOTAL 
Acenaphthylcne 
Bcnzo(a)anthracene , 
Bwuo(a)pyrene 
Benzo(b)fluoranthene ' 

Benzo(g,h.i)perylene 
Eenzo(k) fluoranthene 
bb(2-Ethylhexyl)phthalatc 
Carbazole 
Chrysene 
Dibenzo(a, h)anthracene 
Dibenzofuran 
Indeno(l.2.3-0d)pyme 
Phenanthrene 
Methylene chloride 
Aroclor 1254 , 
Aroclor 1260 
Dieldrin 

O.OE+OO 
O.OE+OO 
O.OE+OO 

9.2E-19 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
0. OE + 00 
O.OE+OO 
0. OE + 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.9E-08 

I .OE-02 

O.OE+OO 
O.OE+OO 
O.OE+OO 
4.OE-20 
1.3E-09 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
0 .OE + 00 

4.4E-04 

5.OE-03 O.OE+OO 
5.OE-03 O.OE+OO 

5.OE-03 2.5E-07 

3.OE-03 1.5E-01 

2.OE-02 O.OE+OO 

4.OE-03 O.OE+OO 

6.1E-02 O.OE+OO 

5.OE-05 O.OE+OO 
Endrin ketone O.OE+OO O.OE+OO 3.OE-04 O.OE+OO 

Total Pathway: 1.5E-01 

Tobl Rad + Chem 

p&l 

O.OE+OO 
O.OE+OO 
0. OE + 00 

2.9E-07 

1 SE-01 

O.OE+OO 

O.OE + 00 

O.OE+OO 

O.OE+OO 

Total 
Dusr & Groundwater 

Affeded 

9.2E-05 
2.1E-07 
1.3E-04 

2.9E-07 

1.5E-01 

7.2E-09 

O.OE+OO 

1.8E-12 n n  

. .8!9f 



TABLE B.3.2-14(n) 
FUTURE OFF-PROPERTY FARMER 

SOUTH FIELD: HOME GROWN PRODUCE (DUST AFFECTED) 

FER\C ABQ\SVGOFFFD.XL.S\1/26/94; 8:Sl AM 

NP-237 
PU-238 
PU-239 
RA-226 

SR-90 
TC-99 

TH-230 

U-234 
U-235 

RA-228 

TH-228 

TH-232 

2.15E-03 3.2E+00 
I .  IOE-03 1.6E + 00 
4.67E-04 7.OE-01 
2.83E-01 4.2E+02 
3.57E-02 5.3E+01 
l.18E-M 1.8E+01 

2.22E+00 3.3E+03 
4.04E-M 6.OE+01 
1.27E-01 1.9E+02 
3.66E-02 5.5E+01 
7.95E-02 1.2E+02 
3.85E-03 5.7E+OO 

2.2E- IO 
2.2E- 10 
2.3E-10 
1.2E-10 
1.OE-IO 
3.6E-I 1 

5.5E-I1 

1.2E-1 I 

1.3E- 12 

1.3E-11 

1.6E-ll 
1.6E-ll 

4.69E-03 7.OE+00 2.8E-ll 2.OE-10 
7.IE-10 
3.6E-10 
1.6E-IO 
5.IE-08 

6.4E- IO 
4.3E-09 
3.38-09 

6.6E-10 
1.9E-09 

5.3E-09 

2.5E-09 

9.2E- I 1  

ICs-I37 

7SE-08 
U-238 8.568-02 1.3E+02 2.8E-I1 

Total Pathway: 

8.65E-06 7.2E-09 4.3E+00 3.1E-08 
1.28~-04 I. IE-07 
2.28E-04 1.9E-07 
0.00E+00 O.OE+OO 
O.OOE+00 O.OE+OO 
2.71E-04 2.3E-07 

O.OOE+OO O.OE+OO 
4.92E-05 4.1E-08 l.lE+OO 4.5E-08 
8.35E-05 7.OE-08 7.3E+00 5.1E-07 

Benzo(b)fluoranthcnc 5.53E-05 4.6E-08 9.OE-01 4.28-08 
Bcnzo(g,h,i)perylcne 0.00E+00 O.OE+OO 
Benzo(k)fluoranthcnc 6.648-05 5.5E-08 3.8E-01 2.1E-08 
bis(2-Elhylhcxyl)phthhalatc 4.88E-07 4.1E-10 1.4E-02 5.7E-12 

1.62E-06 1.4E-09 2.OE-02 2.7E-11 
5.42E-05 4.5E-08 3.2E-02 1.4E-09 
1.71E-05 1.4E-08 8.1E+00 1.2E-07 

O.OOE+OO O.OE+OO 
Indene( 1,2,3-cd)pyrenc 5.38E-05 4.5E-08 2.OE+00 9.OE-08 

Methylene chloride 3.57E-07 1.3E-10 7.58-03 9 8E-13 
8.198-07 6.8E-10 7.7E+00 5.38-09 

O.OOE + 00 O.OE + 00 

Total Pathway: 9.6E-0 
Total Rad + Chem I.OE-01 

0 

Total - 
2.OE-IO 
7.1E-10 
3.6E- IO 
1.6E-IO 
5.1e-08 
5.3E-09 
6.4E-10 
4.3E-09 
3.3E-09 
2.5E-09 

I .9E-09 
6.6E-10 

9.2E-11 
3.6E-09 

9.9E-08 
3. IE-08 

4.5E-08 
5.1E-07 
4.2E-08 

2.1E-08 
5.7E-12 
2.7E-ll 
1.4E-09 
1.2E-07 

9.OE-08 

9.88-13 
5.38-09 
3.IE-09 
1.3E-09 

Tooral: 1 .OE-06 



TABLE B.3.2-14(a) (mntinued) 
FUTURE OFF-PROPWTY FARMEU 

cbrcinogenic Ruk 
SOUTE HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-235 
U-238 

2.33E-03 3.5E+00 2.2E-10 7.7E-10 
0.00E+00 O.OE+OO 2.2E-10 O.OE+OO 
0.00E+00 O.OE+OO 2.3E-10 O.OE+OO 
O.OOE+OO O.OE+OO 1.2E-10 O.OE+OO 
O.OOE+OO O.OE+OO 1.OE-10 O.OE+OO 
6.21E-03 9.3E+00 3.6E-11 3.3E-10 

9.04E+00 1.4E+04 1.3E-12 1.8E-08 
0.00E+00 O.OE+OO 5.SE-11 O.OE+OO 
0.00E+00 O.OE+OO 1.3E-11 O.OE+OO 
0.00E+00 O.OE+OO 1.2E-11 O.OE+OO 
1.18E+02 1.8E+05 1.6E-11 2.8E-06 
6.28E+00 9.4E+03 1.6E-11 1.5E-07 
1.30E+02 1.9E+OS 2.8E-11 5.48-06 

Total Pathway: 8.4E-06 

O.OOE+OO O.OE+OO 4.3E+00 O.OE+OO 
O.OOE+OO O.OE+OO 

1.02E-16 8.58-20 

0.00E+00 O.OE+OO 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO l.lE+00 O.OE+OO 
O.OOE+OO O.OE+OO 7.3E+00 O.OE+OO 

Benzo(b)fluoranthene O.OOE+OO O.OE+OO 9.OE-01 O.OE+OO 
Benzo(g,h,i)perylene O.OOE+OO O.OE+OO 
Benzo(k)fluoranthene O.OOE+OO O.OE+OO 3.8E-01 O.OE+OO 
bis(2-Ethylhexy1)phthalate O.OOE+OO O.OE+OO 1.4E-02 O.OE+OO 

O.OOE+OO O.OE+OO 2.OE-02 O.OE+OO 

Dibenzo(a,h)anthmcene O.OOE+OO O.OE+OO 8.1E+00 O.OE+OO 
O.OOE+OO O.OE+OO 

Meno(l.2.3-ai)pyrene O.OOE+OO O.OE+OO 2.OE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

Methylene chloride O.OOE+OO O.OE+OO 7.5E-03 O.OE+OO 
O.OOE+OO O.OE+OO 7.7E+00 O.OE+OO 
O.OOE+OO O.OE+OO 7.7E+00 O.OE+OO 
O.OOE+OO O.OE+OO 1.6E+01 O.OE+OO 

5.61E-07 4.7E-10 

4.64E-01 3.9E-04 

0.00E+00 O.OE+OO 3.2E-02 O.OE+OO 

Endrin ketone O.OOE+OO O.OE+OO 
Total Pathway: O.OE+O( 

Total Rad + Chem 8.4E-Ot 

TOtd 
Duat & Groundwater 

- TOtd Aftected 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

7.7E-10 

3.3E-10 
1.8E-OS 

O.OE+OO 
O.OE+OO 
O.OE+OO 

I SE-07 
5.4E-06 

2.8E-06 

O.OE+OO 
O.OE+OO 

2.OE-10 
1 SE-09 
3.6E- 10 
1.6E-10 
5.1E-08 
5.3E-09 

2.2E-OS 
9.7E-10 

3.3E-09 
2.58-09 
6.'6E- 10 
2.8E-06 
1.5E-07 
5.4E-06 

O.OE+OO 4SE-08 
O.OE+OO 5.1E-07 
O.OE+OO 4.2E-08 

O.OE+OO 2.1E-08 
0 .OE + 00 5.7E-I2 
O.OE+OO 2.7E-11 
O.OE+OO ' 1.4E-09 
O.OE+OO 1.2E-07 

O.OE+OO 9.OE-OS 

O.OE+OO 9.8E-13 
O.OE+OO 5.3E-09 

O.OE+OO 1.3E-09 
O.OE+OO 3.1 E-09 

Total: 8.4E-06 9.5 E-06 3 

9.9E-08 
3.1E-08 

F ~ \ C R U 2 R I \ A B Q \ S V ( i O F F ~ . X l ~ \  1/26/94; 9:OS A M  



TABLE B.3.2-14(a) (continued) 

SOUTH FIELD: HOME GROWN PRODUCE (DUST AFFECTED) 
FUTURE OFF-PROPERTY FARMER 

4.7E-03 7.OE+OO 

l.lE-03 1.6E+OO 
433-04 7.OE-01 

2.2E-03 3.2E+OO 

2.8E-01 4.2E+02 
3.6E-02 5.3E+Ol 
1.2E-02 1.8E+01 

4.OE-02 6.OE+01 

3.7E-02 S.SE+Ol 

2.2E+OO 3.3E+03 

1.3E-01 1.9E+02 

8 .OE-M 1.2E + 02 

Total Pathway: O.OE+O( 

C h d d  Hazard 
IngestionIHomcgrown Produce 

Compound Conc'ninPlantn(me/k@ Rfl)o 
Arsenic 
Beryllium 
Chromium 
Lcad 
Molybdenum 
TH-TOTAL 
U-TOTAL 
Accnaphthylcnc 
Benzo(a)anthracene 
Bcnzo(a)pyrene 
Benzo(b)fluoranthcne 
Benzo(g,h,i)perylene 
BenzoQ)fluoranthene 
bis(2-Ethylhexyl)phthalate 
Cahazole 
Chryscne 
Dibenzo(a,h)anthracenc 
Dibenzofuran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

6.8E-OS 5.6E-08 
8.6E-06 7.2E-09 
1.3E-04 1.1E-07 
2.3E-04 1.9E-07 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
2.7E-04 2.3E-07 

O.OE+OO O.OE+OO 
4.9E-05 4.1E-08 
8.3E-05 7.0E-08 

O.OE+OO O.OE+OO 
SSE-05 4.6E-08 

6.68-05 S.SE-08 
4.9E-07 4.1E-10 
1.6E-06 1.4E-09 
5.4E-OS 4.SE-08 
1.7E-OS 1.4E-08 

O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
1.6E-07 1.3E-IO 

4.88-07 4.OE-10 
9.48-08 7.8E-1 I 

O.OE+OO O.OE+OO 

5.4E-05 4.SE-08 

8.2E-07 6.8E-10 

3.OE-04 1.9E4 
S.OE-03 1.4E4 
S.OE-03 2.IE-l 

S.OE-03 O.OE+( 

3.OE-03 7.6E-I 

2.OE-02 2.OE-I 

4.OE-03 O.OE+r 

6.1E-02 2.2E-1 

S.OE-05 1.6E-1 
3.OE-04 O.OE+l Endrin ketone 

Total Pathway: 2.9E-1 

FER\CR BQ\SVGOFFFD.XLS\1126/94; 8 5 1  A M  * i l D  

1.9E-04 
1.4E-06 
2.1E-05 . 

O.OE+OO 

7.6E-05 

2.OE-08 

O.OE+OO 

2.2E-09 

1.6E-06 

 TO^: 2.98-04 



TABLE B.3.2-14(n) (continued) 
rmTuRE OFF-PROPERTY FARMER 

SOUTH FIEZD: HOME GROWN PRODUCE (GROUNDWATER AFFIXTFD) 

CS-137 

PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 

U-235 

NP-237 

U-234 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

9.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
1.2E+02 
6.3E+00 

2.3E-03 

6.2E-03 

O.OE+OO 
3.5E+00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
9.3E+00 
1.4E+04 
O.OE+OO 
O.OE+OO 
O.OE+OO 
1.8E+05 
9.48+03 

U-238 1.3E+02 1.9E+05 
Total Pathway: O.OE+O( 

Arsenic 
Beryllium 
Chromium 
Lead 
MolyMenum 
TH-TOTAL 

Acenaphthy lene 
Benzo(a)anthmcene 
Benzo(a)pyrene 
Benzo(b)fluomnthene 
Bemo(g.h,i)pcrylene 
Benzo(k)fluonmthene 
bis(2-uhylhexyl)phthalecc 
Carbazole 
Chysene 
Dibenzo(a.h)anthracene 
Dibenzofum 
Indeno( 1,2,3-cd)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldnn 
Endrin ketone 

U-TOTAL 

3 
72 cn 
.-A 

O.OE+OO 
O.OE+OO 
O.OE+OO 

1.OE-16 
5.6E-07 

O.OE+OO 
4.6E-01 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+ 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
0.06+00 

. O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
8.5820 
4.7E-10 
O.OE+OO 
3.9E-04 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
0. OE + 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
0. OE + 00 
0. OE + 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
0. OE + 00 
O.OE+OO 
O.OE+OO 

3.OE-04 
5.OE-03 
5.OE-03 

5.OE-03 

3.OE-03 

2.OE-02 

4.OE-03 

6.1E-02 

5.OE-05 
3.OE-04 

O.OE+O 
O.OE+O 
O.OE+O 

9.4E-0 

1.3E-0 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 
O.OE+O 

Total 
Dust & Groundwater 

- Total Affeded 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

9.4E-08 

1.3E-01 

1.9E-04 
1.4E-06 
2.1E-OS 

9.4348 

1.3E-01 

O.OE+OO 2.OE-08 

O.OE+OO O.OE+OO 

0 .OE + 00 2.2E-09 

O.OE+OO I .6E-06 

l;~\CKUZHI\ABQ\SVGOI:FI;W.XLS\ IL?6/94; 9:OS AM 

Total Pathway: 1.3E-01 
Total Red + Chem 1.3E-01 Torn/: 1.3E-011 1.3E-01 



TABLE B.33-14(b) 
mpIzlRE OFF-PRoPERTy CHILD 

SOUTH FIELD: HOME CROWN PRODUCE (DUST AFFECTED) 
Caorelnogenfc Risk 

2.192-03 2.4E-01 2.2E-10 
l.lOE-03 1.2E-01 2.2E-10 
4.67E-04 5.2E-02 2.3E-10 
2.83E-01 3.2E+01 1.2E-10 
3.57E-02 4.0E+00 1.OE-10 
1.18E-02 1.3E+00 3.6E-11 

2.22E'+00 2.5E+02 1.3E-12 
4.04E-02 4.5E+00 5.5E-11 
1.27E-01 1.4E+01 1.3E-11 
3.66E-02 4.1E+00 1.2E-11 
7.958-02 8.9E+00 1.6E-11 
3.8SE-03 4.3E-01 1.6E-11 
8.56E-02 9.5E+00 2.8E-11 

T d  Pathway: 

5.3E-11 
2.7E-11 
1.2E-11 

4.OE-10 
4.7E-11 

3.88-09 

3.2E-10 
2.5E-10 
1.8E-10 
4.9E-11 
1.4E-10 
6.8E- 12 

SSE-09 

1.28E-04 3.7E-08 

0.00E+00 O.OE+W 
O.OOE+W O.OE+00 

2.71E-04 7.9E-08 
0.00E+W O.OE+OO 

2.28E-M 6.68-08 

4.92E-05 1.4E-08 l.lE+00 1.6E-08 
8.3SE-05 2.4E-08 7.3@+00 1.8E-07 

Benzo@)fluoranthcnc 5.53E-OS 1.6E-08 9.OE-01 1.4E-08 
Bcnzo(g,h,i)perylene 0.00E+00 O.OE+OO 
Bcnzo(k)fluoranthene 6.64E-05 1.9E-08 3.8E-01 .7.3E-09 
bis(2-EhylhexyI)phllate 4.88E-07 1.48-10 1.4E-02 2.OE-12 

1.62E-06 4.7E-10 2.OE-02 9.48-12 
5.42E-OS 1.6E-08 3.2E-02 5.OE-10 

Dibenzo(a ,h)nnUuacenc I 1.71E-OS 5.OE-09 8.1E+00 4.OE-08 
0.00E+00 O.OE+OO 

0.00E+00 O.OE+OO 
Indeno(l,2,3-cd)pyrene 5.38E-05 1.6E-08 2.OE+00 3.1808 

Methylene chloride 1.57E-07 4.6E-11 7.SE-03 3.4E-13 

4.788-07 1.4E-10 7.7E+00 1 1E-09 
9.39E-08 2.7E-11 1.6E+01 4.4E-10 

8.19E-07 2.4E-10 7.7E+00 1.8E-09 

Total Pathway: 3.3E-0; 

1.5E-11 
5.3E-11 
2.7E-11 
1.2E-11 
3.88-09 
4.OE-10 
4.7E-11 
3.2E-10 
2SE-10 
1.8E-IO 
4.9E-11 
1.4E-10 
6.8E-12 
2.7E-10 

3.4E-08 
l.lE-08 

1.68-08 
1.8E-07 
1.4808 

7.3E-09 
2.OE-12 
9.4E-12 
5.OE-IO 
4.OE-08 

3.1E-08 

3.48-33 
1.8E-09 

4.4E-IO 
1.1E-09 

tXR\ \ABQ\SVCOF~I:D.XLS\1/26/94; 9:07 AM . a  Total Rad + Chem 3.4E-07 a e " 



TABLE B.3.2-14(b) (continued) 

SOUTH FIELD: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 
(7ardnogenic Risk 

I 

9.04E+OO 1.OE+O3 1.3E-12 1.3E-09 
O.OOE+OO O.OE+OO 5.SE-11 O.OE+OO 
O.OOE+OO O.OE+OO 1.3E-11 O.OE+OO 

Total Pathway: 6.38-07 

Arsenic 
Beryllium 
Chromium 
Lead 
Molybdenum 
TKTOTAL 
U-TOTAL 
Acenaphthylene 
Bemo(a)anlhracene 
Bemo(a)pyrene 
Benzo(b)fluoranthenc 
Benzo(g,h,i)perylene 
B e m Q  fluoranthene 
bis(2-Ethylhexyl)phthahte 
Carbazole 
Chrysene 
Dibem(a,h)anthracene 
Dibcnzofuran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 
Endrin ketone 

O.OOE+OO O.OE+OO 1.8E+OO 
O.OOE+OO O.OE+OO 4.3E+OO 
O.OOE+OO O.OE+OO 

1.02E-16 3.OE-20 
5.61E-07 1.6E-10 

O.OOE+OO O.OE+OO 
4.64E-01 1.3E-04 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO l.lE+OO 
O.OOE+OO O.OE+OO 7.3E+OO 
O.OOE+OO O.OE+OO 9.OE-01 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 3.8E-01 
O.OOE+OO O.OE+OO 1.4E-02 
O.OOE+OO O.OE+OO 2.OE-02 
O.OOE+OO O.OE+OO 3.2E-02 
O.OOE+OO O.OE+OO 8.1E+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 2.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 7.SE-03 
O.OOE+OO O.OE+OO 7.7E+OO 
O.OOE+OO O.OE+OO 7.7E+OO 
O.OOE+OO O.OE+OO 1.6E+01 
O.OOE+OO O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

I 
Total Pathway: O.OE+OI 

F~\CRU2RI \ARQ\SVGOFC~.XLS\  1/26/94; 9:08 AM 

Total 
Dust & Groundwater 

Total 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

- 

5.7E-11 

2SE-11 
1.3E-09 

O.OE+OO 
O.OE+OO 
O.OE+OO 

2.1E-07 
1.1E-08 
4.1E-07 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

Affected 

1.5E-11 
l.lE-10 
2.7E-11 
1.2E-11 
3.8E-09 
4.OE-10 
7.2E-11 
1.6E-09 
2SE-10 
1.8E-10 
4.9E-11 
2.1E-07 
1.1 E-08 
4.1E-07 

3.4E-08 
l.lE-08 

1.6E-08 

1.4E-08 

7.3E-09 

1.8E-07 

2.OE-12 
9.4E-12 
S.OE-10 
4.OE-08 

3.1E-08 

3.4E- 13 
1.8E-09 
l.lE-09 
4.4E- 10 

Total Rad + Chem 6.38-07 Total: 6.3E-07 9.7E- 



1 

BclyUium 
Chromium 
Lcad 
Molybdenum 
TH-TOTAL 
U-TOTAL 
Accnaphthy lcne 
&nzo(a)anthracene 
Bcnzo(a)pyme 
Bcnzo(b)fluomthenc 
Benzo(g,h,i)perylenc 
Bcnzo(lr)fluoranthene 
bis(2-Ethylhcxyl)phthalatc 
Carbazole 
Chryscnc 
Dibcnzo(a,h)anIhracenc 
Dibenzofuran 
Indcno(l,2,3-cd)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

Q\SVGOFCFI>.XLS\ I R6/94; 9 :07 AM 

TABLE B.3.2-14b) continued) 
FUTURE OFF-PROPERTY CIIILD 

SOUTH FIELD: HOME GROWN PRODUCE (DUST AFFECTED) 

2.8~-01 3 . 2 ~ + 0 1  
3.6E-02 4.OE+OO 
1.2E-02 1.38+00 

2.2E+OO 2.5E+02 
4.OE-02 4.5E+OO 
1.3E-01 1.4E+01 

8.OE-02 8.9E+OO 
3.711-02 ~ . ~ E + o o  

3.8E-03 4.3E-01 
U-238 8.6E-02 9.5E+OO 

Total Pathway: O.OE+O( 

8.6E-06 2.9E-08 
1.3E-04 4.3E-07 
2.3E-04 7.7E-07 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

2.7E-04 9.2E-07 
O.OE+OO O.OE+OO 

8.3E-05 2.8E-07 

O.OE+OO O.OE+OO 

4.9E-05 1.7807 

. 5.5E-05 1.9E-07 

6.6E-05 2.2E-07 
4.9E-07 1.7E-09 
1.6E-06 5.SE-09 
5.4E-05 1.8E-07 
1.7E-05 5.8E-08 

o.oe+m O.OE+OO 
5.4E-05 1.8E-07 

O.OE+OO O.OE+I?O 
1.6E-07 5.3E-10 
8.2E-07 2.8E-09 
4.8E-07 1.6E-09 
9.4E-08 3.2E-10 

5.OE-03 5.9E-06 
5.OE-03 8.7E-05 

5.OE-03 O.OE+OD 

3.OE-03 3.lE-04 

2.OE-02 8.3E-OI 

4.OE-03 O.OE+OO 

6. IE-02 8.7809 

5.OE-OS 6.4E-06 -. ~ 

Endrin ketone O.OE+OO o.oe+w ~ . O E - M  O.OE+OO 
Total Pathway: 1.2E-03 

Taal: 1 . 2 ~  Total Rad + Chem 1.2E-03 

E!!?! 

7.6E-04 

8.78-05 

O.OE+OO 

3.1E-04 

5.9E-06 

8.3E-08 

O.OE+OO 

8.7E-09 

6.48-06 



? 
U U U 

c. 
4 
4 

0 3  
w 
‘,? 

a 
S O W  FIEU): HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

Noncam’mgenic Hazard 

O.OE+OO O.OE+OO I 
2.3E-03 2.6E-01 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

9.OE+OO 1.OE+03 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
1.2E+02 1.3E+OQ 
6.3E+OO 7.OE+02 
1.3E+02 1.4E+04 

6.2E-03 6.9E-01 

Total Pathway: O.OEi 

Cbemiral Hazard 
IngestidHomcgrown Produce 

CanDound Cmc’ninPlants(mpllLg) Intake RfDo Hazard 
Arsenic, 

Chromium 
Lend 
Molybdenum 
TH-TOTAL 
U-TOTAL 
Accnaphthylene 
Bcnzo(a)anthracenc 
Bcnzo(a)pyrene 
&ozo@)fluoranthenc 
Bcnzo(g,h,i)perylenc 
Bcnzo(k)fluoranthene 
bis(2-Ethylhexy1)phthalatc 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracenc 
Dibenzofuran 
Indene( I ,2,3-cd)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

Beryllium 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

1.OE-16 3.5E-I9 
5.6E-07 1.9E-09 

O.OE+OO O.OE+OO 
4.6E-01 1.6E-03 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

3.08-OQ O.OE+O 
5.0843 O.OE+O 
5.OE-03 O.OE+O 

5.08-03 3.8E-0 

3.OE-03 5.2E-0 

2.OE-02 O.OE+O 

4.OE-03 O.OE+O 

6.1E-02 O.OE+O 

5.08-05 O.OE+O 
Endrin ketone O.OE+OO O.OE+OO 3.OE-04 O.OE+O 

Total Pathway: 5.2E-0 

Totpl 
Dust & Groundwater 

Total Affected 

O.OE+OO 
O.OE+OO 
O.OE+OO 

3.8E-07 

5.2E-01 ’ 

7.6E-04 
5.9E-06 
8.78-05 

3.8807 

5.2E-01 

O.OE+OO 8.3E-08 

O.OE+OO O.OE+OO 

O.OE+OO 8.78-09 

. O.OE+OO 6.4E-06 

F~\CRU2RI\ABQ\SVGOFCFW.XLS\ln6/94; 9:08 AM Total Rad + Chem 5.2E-01 Tad: 5.2E-01 5.3E-01 



T 
H 
Y H 

I 
c 
4 
00 

Compound 
NP-237 
RA-226 
RA-228 
SR-90 
TC-99 
U234 
U235R36 
U238 

TABLE B3-15(8) 
FUTURE, OFF-PROPERTY FARMER 

SOUTHFIEU): GRO 
CARClNOGENll 

Radiation R ~ I  
IngestiodGroundwater 
Conc'n (PCilL) m 

4.68-04 2.2E+O1 
0 O.OE+OO 
0 O.OE+OO 

9.38-04 4.6E+01 
9.8E-01 4.88+04 

24 1.2E+06 
1.3 6.38+04 

26.5 1.3E+06 

SFJOJW 
2.2E-IO 4.9E-09 
1.2E-10 O.OE+OC 
1.OE-10 O.OE+W 
3.6E-I 1 1.6E-09 
'1.3E-12 6.2848 
I .6E-1 I I .9E-05 
1.6E-11 1 .OE-0C 
2.8E-ll 3.6E-05 

INDWATER 
RISK 

InhalatiodGroundwater 

Not applicable 

I 
Total Pathway: 5.6E-05 Total Pathway: O.OE+O( 

I Chemical Risk 
IngestiodGroundwater 

Compound Conc'n(ma/L) m 
Arsenic 
Beryllium 
Cadmium 
Lead 
Mercury 
Molybdenum 
Tetrachlorodibenzofuran 
U-Total 

0 
0 

2.7E-10 
2.05837 

0 
1.04E-07 

0 
9.5E-02 

O.OE+OO 1.8E+OO O.OE+OO 
O.OE+OO 4.3E+OO O.OE+OO 

7.5E- 12 
5.6E- 19 

O.OE+OO 
2.8E-09 

O.OE+OO 1.5E+04 O.OE+OO 
2.6E-03 

Total Pathway: O.OE+OO 

Total Rad + Chem 5.6E-05 

9:17 A M  

I 

.. 

P 
?:, L: 

InhalatiodOroundwater 
Compound - Intake Risk 

Arsenic O.OE+OO 
Beryllium O.OE+OO 
Cadmium 2.8E-11 
Lend 2.1 E-I 8 
Mercury O.OE+OO 
Molybdenum 1.1E-08 
retrachlorodibenzofuran O.OE+OO 
U-Total 9.7843 

Total Pathway: O.OE+O( 

Total Rad + Chem O.OE+OO 



TABLE B.3.15(a) (continued) 

CARCINOGEMC RISK 

Arsenic O.OE+OO 1.8E+OO O.OE+OO 
Beryllium O.OE+OO 4.3E+02 O.OE+OO 
Cadmium 5.58-14 
Lead 1.6E-23 
Mercury O.OE+OO 

Tetrachlorodibenzofuran O.OE+OO 3.OE+04 O.OE+OO 
U-Total 1.9E-05 

Molybdenum 2.1E-11 

Total Pathway: O.OE+OO 

Total 

4.9E-09 
O.OE+OO 
O.OE+OO 

1.6E-09 
6.2E-08 
1.9E-05 
1 .OE-06 
3.6E-05 

O.OE+OO 
O.OE+OO 

O.OE+OO 

Total Rad + Chem O.OE+OO-1 

FER\CRU2RI\ABQ\SGWOFW.XLS\ll26~94; 9:17 AM 

, 



TABLE B.3.15(a) (continued) 

IngestiodGroundwater 
Compound Conc'n (ma/L) & 

'Arsenic O.OE+OO O.OE+OO 
Beryllium O.OE+OO O.OE+OO 
Cadmium 2.7E-IO 7.58-12 
Lead 2.IE-I7 5.6E-I9 
Mercury O.OE+OO O.OE+OO 
Molybdenum I .OE-07 2.8E-09 
Tetrachlorodibenzofuran O.OE+OO O.OE+OO 
U-Totel 9.5EM 2.68-03 

NONCARCINOGENIC HAZARD 

InhalatiodGroundwater 

InhalatiodGroundwater 
Compound w R f D O ) m  

Arsenic O.OE+OO 
Beryllium O.OE+OO . 
Cadmium 2.8E-11 
~Lrr i l  2.1E-18 
Mercury O.OE+OO 
Molybdenum l.lE-08 
Tetrachlorodibenzofuran O.OE+OO 
U-Totel 9.78-03 

Compound 
NP-237 
RA-226 
RA-228 
SR-90 
TC-99 
U234 
U235/236 
U238 

IngestiodGroundwater 
Conc'n (PCiIL) Intake Rfi)o Hazard 

4.6E-04 2.2E+01 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

9.38-04 4.6E+01 
9.8E-01 4.8E+04 

2.4E+01 1.2E+06 
1.3E+OO 6.3E+04 
2.7E+01. 1.3E+06 

Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

R f D o -  
3.0E-04 O.OE+OO 
5.0E-03 O.OE+OO 1 5.OE-04 1.5E-08 

3.0E-04 O.OE+OC 
5 .OE03 5.7E-07 

3.0E-03 8.6E-01 I 
Total Pathway: 8.6E-01 

Total Rad + Chem 8.6E-01 

Total Pathway: O.OE+OO 

Total Rad + Chem O.OE+OO 

FER\C BQ\SGWOFRF.XLS\I126/94; 9 : l l  AM 



TABLE B.3.15(a) (continued) 

NONCARCINOGENIC HAZARD 
Radiation Hazard I - Total Dermal Contact/Groundwater 

O.OE+OO 2.9E-04 O.OE+OO O.OE+OO 
O.OE+OO 5.OE-05 O.OE+OO O.OE+OO 
5.5E-14 2.5E-05 2.2E-09 1.7E-08 

O.OE+OO 4.5E-05 O.OE+OO O.OE+OO 
2.1E-11 1.9E-03 l.lE-08 5.8E-07 

1.9E-05 1.5E-04 1.3E-01 9.9E-01 
Tetrachlorodibenzofuten O.OE+OO 

Total Pathway: 1.3E-01 

Total Rad + Chem I .3E-011 Toral: 9.9E-011 

FER\CRU2RI\ABQ\SGWOFRF.XIS\1126/94; 9: I7  AM 
~ 



TABLE B.3.3-15b) 
FUTURE, OFF-PROPERTY CHILD 
SOUTH FIELD: GROUNDWATER 

CARCINOGENIC RISK 

Conc'n (pCilL) Intake && 
4.68-04 9.6E-01 2.2E-10 2.1E-10 

. RA-226 
RA-228 
SR-90 
TC-99 
U234 
U235I236 
U238 

0 O.OE+OO 1.2E-IO O.OE+OO 
0 O.OE+OO 1.OE-10 O.OE+OO 

9.3E-04 2.OE+OO 3.6E-11 7.OE-11 
0.98 2.1E+03 1.3E-12 2.78-09 

24 5.OE+04 1.6E-11 8.1E-07 
1.28 2.7E+03 1.6E-11 4.3E-08 
26.5 5.68+04 2.8E-11 1.6E-06 

I 1 
Total Pathway: 2.4E-06 

Not applicable 

Total Pathway: O.OE+O( 

Cadmium 
Lead 2.05E-I7 l.lE-19 8.4E- 19 

0 O.OE+OO O.OE+OO 
1.04E47 5.7E-10 4.38-09 

9.5E-02 5.28-04 3.9E-03 
Tetrachlorodibenzofuran 

Total Pathway: O.OE+OO Total Pathway: O.OE+O( 

FER\C \ABQ\SGWOFRC.XIS\I126/94; 9:33 AM ' a  

Total Rad + Chem 2.4E-06 Total Rad + Chem O.OE+OO 



TABLE B3.3-15(b) (continued) 

CARCINOGEMC RISK 

I Radiation Risk I 

FER\CRU2RI\ABQ\SGWOFRC.XLT\1/26/94; 9:33 AM 

Dermal ContactIGroundwater 

Chemical Risk 
Dermal ContactIGroundwater 

Comvound 
Arsenic 
Beryllium 
Cadmium 
Lead 
Mercury 
Molybdenum 
Tetrachlorodibenzofuran 
U-Total 

- Intake SF(derm) Risk 
O.OE+OO 1.8E+OO O.OEt 
O.OE+OO 4.3E+02 O.OEt 
7.6E-15 
2.3 E-24 

O.OE+k 
2.9E-I2 

O.OE+OO 3.OE+04 O.OEt 
2.6E-06 

- Total 

2.1E-10 
O.OE+OO 
O.OE+OO 

7.OE-11 
2.7E-09 
8.1E-07 
4.3E-08 
1.6E-06 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

I I 
Total Pathway: O.OE+OO 

Total Rad + Chem O.OE+OO-I 



TABLE B.3.3-15b) (continued) 

O.OE+OO 
O.OE+OO 

3.5E-08 

O.OE+OO 
1.3E-06 

2.OE+OO 

4.6E-04 9.6E-01 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

9.3E-04 2.OE+OO 
9.8E-01 2.1E+03 

2.4E+01 5.OE+04 
1.3E+OO 2.78+03 
2.7E+01 5.68+04 

Arsenic 
Beryllium 
Cadmium 
Lead 
Mercury 
Molybdenum 
Tetrachlorodibenzofuran 
U-Total 

Not applicable 

NONCARClNOGENlC HAZARD 

Conc'n (oCdL) Intake 

I I I  I 
Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

Arsenic 
Beryllium 
Cadmium 
Lead 
Mercury 
Molybdenum 
Tetrachlorodibenzofuran 
U-Total 

O.OE+OO 
O.OE+OO 

2.7E-10 
2.1E-17 

O.OE+OO 
1 .OE-07 

O.OE+OO 
9.5E-02 

O.OE+OO 
O.OE+OO 

1.8E-11 
1.3E-18 

O.OE+OO 
6.6E-09 

O.OE+OO 
6.0E-03 

InhalationlGroundwater 
Intake Compound - 

3 .OE-04 
5 .OE-O3 
5 .OE-04 

3 .OE-04 
5.0E-03 

3 .OE-03 

O.OE+OO 
O.OE+OO 
1.3E-10 
9.88-38 

O.OE+OO 
5.0E-08 
O.OE+OO 
4.5E-02 

I I I  
Total Pathway: 2.OE+OO Total Pathway: O.OE+O( 

Total Rad + Chem 2.OE+OO Total Rad + Chem O.OE+OO 

_. . 

FER\C I\ABQ\SGWOFRC.XLS\Il26/94; 9:33 AM ' 0  



TABLE B.3.3-158) (continued) 

Chemical Hazard 
Dermal ContacUGroundwater 

Compound - Intake RtD(derm) Hazard 
O.OE+OO 2.9E-04 O.OE+OO 
O.OE+OO 5.OE-05 O.OE+OO 
8.98-14 2.58-05 3.5E-09 
2.78-23 

O.OE+OO 4.5E-05 O.OE+OO 
3.4E-11 1.9E-03 1.88-08 

O.OE+OO 
3.1E-05 1.5E-04 4.6E-09 

FER\CRU2RI\ABQ\SGWOFRC.XLS\1126/94; 9:33 AM 

O.OE+OO 
O.OE+OO 

3.9E-08 

O.OE+OO 
1.3E-06 

2.OE+00 

NONCARCINOGEMC HAZQRD 

Not applicable 

Total Pathway: O.OE+W 

Arsenic 
Beryllium 
Cadmium 
Lead 
Mercury 
Molybdenum 
Tetrachlorodibenzofuran 
U-Total 

Total Pathway: 2.6E-08 

Total Rad + Chem 2.6E-081-1 



0 

U U 

7 
e 
00 
OI 

O.OE+OO O.OE+OO 
1.1E-05 2.913-08 

O.OE+OO O.OE+OO 
2.OE-06 5.5E-09 8.9E-01 4.98-09 
3.48-06 9.3E-09 6.1E+00 5.7E-08 
2.2E-06 6.1E-09 7.5E-01 4.68-09 

O.OE+OO O.OE+OO 

3.98-08 l.lE-10 
2.6E-06 7.2E-09 3.2E-01 2.3E-09 

6.1E-08 1.7E-10 
2.2E-06 S.9E-09 232-02 1.6E-10 
6.8E-07 1.9E-09 6.8E+00 1.3E-08 

&Q 2.28-06 5.9E-09 1.7E+00 1.OE-08 

c3 
8') 
m O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 

3.28-08 8.8E-11 
19E-08 5.1E-11 

1.8E-09 5.OE-12 2.OE-03 9.9E-1S 

Total Pathway. 6 8E-07 
\ABQ\SFSLEXTY.XLS\lP6/94; 944  AM FPII\9 Total Rad + Chem 

\ 

TABLE BJ.2-16 
FUTURE, EXPANDED TRESPASSER 

SOUTH FIELD: SURFACE SOIL 
Carcin 

1.8E-04 6.4E-01 1.9E-11 1.2E-11 
8.2E-OS 2.9E-01 2.98-08 8.5E-09 
4.3E-05 1.5E-01 3.9E-08 6.0E-09 
1.8E-05 6.5E-M 3.8E-08 2.5E-09 
l.lE-02 3,9E+01 3.OE-09 1.2E-07 
1.4E-03 S.OE+00 6.9E-10 3.4E-09 
3.6E-04 1.3E+00 6.2E-11 7.9E-11 
5.1E-02 1.8E+M 8.38-12 1.5E-09 
1.6E-03 5.6E+00 7.833-08 4.4E-07 
4.9E-03 1.8E+01 2.9E-08 5.1E-07 

Total Pathway: 2.2E-06 

nic Risk 

0.50 1.9E-02 2.8E-I1 5.2E-13 
0.23 8.5E-03 2.2E-10 1.9E-12 
0.12 4.5E-03 2.2E-10 9.88-13 
0.05 1.9E-03 2.3E-10 4.4E-13 

30.80 l.lE+OO 1.2E-10 1.4E-10 
3.88 1.4E-01 1.OE-10 1.4E-11 
1.00 3.7E-02 3.6E-I1 1.3E-12 

142.00 5.3E+00 1.3E-12 6.9E-12 
4.41 1.6E-01 5.5E-11 9.OE-I2 

13.80 5.1E-01 1.3E-I1 6.7E-12 
3.99 1.5E-01 1.2E-ll 1.8E-12 
8.66 3.2E-01 1.6E-I1 5.2E-I2 
0.42 1.6E-02 1.6E-I1 2.5E-13 
9.31 3.5E-01 2.8E-ll 9.7E-12 

, Total Pathway: 2.OE-10 

Ingcstion/Soil * 

Comwund Conc'n(mg/k& Intake Risk 
AlBCniC 7.27 1.9E-07 1.8E+00 3.4E-07 
Beryllium 0.94 2.5E-08 4.3E+00 l.lE-07 
Chromium 13.90 3.7E-07 
Lcad 24.58 6.6E-07 
TH-TOT AL 36.70 9.88-07 
U-TOTAL 29.58 7.9E-07 
Acenaphthy lcne 1.20 3.233-08 
Bcnzo(a)anthracene 5.50 1.5E-07 l . lE+W 1.6E-07 
Benzo(a)pyrcne 9.40 2.5E-07 ' 7.3E+00 1.8E-06 
Bcnzo(b)fluoranthcne 6.20 1.7E-07 9.OE-01 1.SE-07 
Benzo(g,h,i)perylene 6.20 1.7E-07 
Benzo(k)fluoranthene 7.30 1.9E-07 3.8E-01 7.48-08 
bis(28thylhexyl) phthalate 0.11 2.9E-09 1.4E-02 4.1E-ll 
Carbazole 0.17 4.5E-09 2.OE-02 9.1E-ll 
Chrysenc 6.00 1.6E-07 3.2E-02 5.1E-09 
Dibcnzo(a,h)anthraccne 1.90 5.lE-08 8.1E+00 4.lE-07 
Dibenzofuran 0.13 3.SE-09 
Meno( 1,2,3-cd)pyrene 6.00 1.6E-07 2.OE+00 3.2E-07 
Phenanthrene 2.30 6.1E-08 
Methylene chloride 0.01 1.3E-10 7.5E-03 1 .OE- 12 
Amclor-1254 0.09 2.48-09 7.7E+00 1.8E-08 
Amclor- 1260 0.05 1.4E-09 7.7E+00 l.lE-08 
Dieldrin 0.01 2.6E-10 ' 1.6E+Ol 4.IE-09 

Total Pathway: 3.48-06 
Endrin ketone 0.01 1.6E-10 

a Total Rad + Chem 3.48-06 



TABLE B.3.2-16 (continued) 
FUTURE, EXPANDED TRESPASSER 

SOUTH FlELDr SURFACE SOIL 

Intake SFlderm) 
7 

Compound 
Arsenic 7.6E-08 1.8E+00 1.4E-07 
Beryllium 9.8E-08 4.308+02 4.2E-05 
Chromium 1.4E-06 
Lead 2.6E-06 

U-TOTAL 3.1E-06 
Acenaphthylene 3.7E-06 
Benzo(a)anthracenc O.OE+OO 2.568+00 O.OE+OO 
Benzo(a)pyrene O.OE+OO 1.70E+01 O.OE+OO 
Benzo(b)fluoranthene O.OE+OO 2.09E+00 O.OE+OO 
Benzo(g,h,i)perylene 1.9E-05 
Benzo(k)fluoranthene O.OE+OO 8.84E-01 O.OE+OO 
bis(2-Elhylbexyl) phthalate 4.6E-09 1.56E-02 7.1E-4 1 
Carbazole O.OE+OO 2.OOE-02 O.OE+OO 
Chrysene O.OE+OO 7.44E-02 O.OE+OO 
Dibenzo(a,h)anthracene O.OE +00 1.88E+ 01 O.OE+OO 
Dibenzofuran O.OE+OO 
Indeno(l,2,3-cd)pyrene O.OE+OO 4.658+00 D.OE+OO 

TH-TOTAL O.OE + 00 

Phenanthrene 7.2E-06 
Methylene chloride 2.1E-08 7.508-03 1.6E-IO 
Aroclor-1254 2.88-07 1.03E+01 2.88-06 
Aroclor-1260 1.6E-07 1.03E+01 1.7E-06 
Dieldrin 3.OE-08 1.78E+01 , 5.4E-07 

Total Pathway: 4.7E-05 
Endrin ketone O.OE+OO 

Not applicable 

Total Pathway: O.OE+O( 

I 

FER\CRUZRI\ABQ\SFSLEXTY.XLS\I /26/94; 944 AM Total Rad + Chem 4.7E-05 

PU-238 4.7E-02 2.8E-11 1.3E-12 
PU-239l240 2.OE-02 2.7E-11 5.4E-I3 
RA-226 1.2E+01 1.2E-08 1.5E-07 
RA-228 l.5E+00 2.908-06 4.4E-06 

3.9E-01 O.OE+OO O.OE+OO 
TC-99 5.6E+01 6.OE-13 3.3E-ll 
TH-228 1.7E+OO 5.6E-06 9.m-06 
TH-230 5.4E+00 5.4E-11 2.9E-10 
TH-232 1.6E+00 2.6E-I1 4.1E-11 

3.4E+00 3.OE-11 1.OE-10 
U-2351236 1.6E-01 2.4E-07 3.9E-08 
U-238 3.7E+00 3.6E-08 1.3E-07 

Total Pathway: 1.5E-05 

External RadiatiodSoil 
Compound Intake 

Not applicable 

Total Pathway: O.OE+O( 

3.98-07 
4..7E-08 
6.OE-09 
2.5E-09 
2.6E-07 
4.4E-06 

1 SE-09 

5.1E-07 
1.4E-07 
2:9E-07 
5.3E-08 
7.58-07 

8.1E-I1 

1 .OE-05 

4.98-07 . 
4.2E-OS 
5.6E-07 

1.7E-07 
1.9E-06 
1 SE-07 

7.6E-08 
1.lE-IO 
9.1E-11 
5.38-09 
4.28-07 

3.38-07 

1.6E-10 
2.9E-06 
1.7E-06 ' 
5.48-07 

Total Rad + Chcm l . S E - 0 5 7 6 8 E W 1  



TABLE 53.2-16 (~ontinued) 
FUTURE, EXPANDED TRESPASSER 

SOUTH FIELD: SURFACE SOIL 
..A I 
- 1  

.,I., 
">, . 
t .  ,-. - 

Arsenic 
Beryllium 
Chromium 
Lcad 
TH-TOTAL 
U-TOTAL 
Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g,h,i)perylenc 
Benzo(k)fluoranthene 
bis(2-Ethylhcxyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno( 1,2,3-cd)pyrcnc 
Phenanthrene 
Methylene chloride 
Aroclor-1254 
Aroclor- 1260 
Dieldrin 
Endrin ketone 

-- 
CS-137 1.8E-04 6.4E-01 
NP-237 8.2E-05 2.9E-01 
PU-238 4.3E-05 1.5E-01 
PU-239l240 1.8E-05 6.5E-02 
RA-226 1.IE-02 3.9E+01 
RA-228 1.4E-03 5.OE+OO 
SR-90 3.68-04 1.3E+00 
TC-99 5.1E-02 1.8E+M 
TH-228 1.6E-03 5.6E+OO 
TH-230 4.9E-03 1.8E+01 
TH-232 1.4E-03 5.1E+00 

u-235n36 1.5E-04 5.4E-01 
U-238 3.38-03 1.2E+01 

U-234 3.1E-03 l t lE+01 

7 
n U U - Total Pathway: O.OE+O( 
00 
00 

O.OOE+OO O.OE+OO 
Bcnzo(a)anthracene 1.97E-06 2.6E-08 

3.37E-06 4.58-08 
Benzo@)fluoranthene 2.228-06 3.OE-08 
&nzo(g,h,i)perylene O.OOE+OO O.OE+OO 
Benzo(k)fluoranthene 2.61E-06 3.58-08 
bis(2-Ethylhexyl) phthalate 3.94E-08 5.2E-10 

6.09E-08 8.1E-10 
2.15E-06 2.9E-08 

Dibenzo(a,h)anthracene 6.808-07 9.1E-09 
O.OOE+OO O.OE+OO 

Indeno(l,2,3-cd)pyrene 2.158-06 2.98-08 
0.00E+00 O.OE+OO 

Methylene chloride 1.798-09 2.4E-11 8.2E-01 2.9E-11 
3.198-08 4.3E-10 
1.86E-08 2.5E-10 
3.58E-09 4.8E-11 

Endrin ketone O.OOE+OO O.OE+OO 
Total Pathway: 2.9E-1 I 

\ABQ\SFSLEXTY.XLS\lQ6/%; 944 AM FEI\Y 

CS-137 
NP-237 
PU-238 
PU-239t240 
RA-226 

SR-90 
TC-99 
TH-228 
TH-230 
TH-232 

U-235l236 

RA-228 

U-234 

0.50 1.9E-02 
0.23 8.58-03 
0.12 4.58-03 
0.05 1.9E-03 

30.80 l.lE+OO 
3.88 1.4E-01 
1.00 3.7E-02 

142.00 5.3E+OO 

13.80 5.IE-01 
3.99 1.5E-01 

4.41 1.6E-01 

8.66 3.2E-01 
0.42 1.6E-02 

U-238 9.31 3.58-01 
Total Pathway: O.OE+OO 

#PI Hnzprd 

I IngcstiodSoil 
Compound Conc'n (mgAQ Intake RfDlol Hazard 

7.27 
0.94 

13.90 
24.58 
36.70 
29.58 

1.20 
5.50 
9.40 
6.20 
6.20 
7.30 
0.11 
0.17 
6.00 
1.90 
0.13 
6.00 
2.30 
0.01 
0.09 
0.05 
0.01 
0.01 

8.28-07 3.OE-04 
1.IE-07 5.OE-03 
I .68-06 5.OE-03 
2.8E-06 
4. IE-06 
3.3E-06 3.OE-03 
1.4E-07 
6.2E-07 
l.lE-06 
7.OE-07 
7.OE-07 
8.3E-07 
1.2E-08 2.OE-02 
1.9E-08 
6.88-07 ' 
2.1E-07 
1.5E-08 4.0E-03 
6.8E-07 
2.68-07 
5.7E-IO 6.IE-M 
I .OE-08 
5.9E-09 
1. IE-09 5.OE-05 

Total Pathway: 
6.7E-IO 3.OE-04 

2.7E-0 
2.IE-0 
3. IE-0 

I .  1E-0 

6.2E-0 

3.7E-0 

9.3E-0 

2.2E-0 
2.2E-0 - 
4.2E-0 

Total Rad + Chem 4.2E-03 



TABLE B.3.2-16 ( C O ~ I I U ~ )  

FUTURE, EXPANDED TRESPASSER 
SOUTH FIELD: SURFACE SOIL 

Non-card 

Not applicable 

yenic Hazard 
I 

External RadiatiodSoil 
Compound Intake RtD(e) Hazard 

cs-137 2.OE-01 
Np-237 9.OE-M 
PU-238 4.E-02 
PU-239t240 2.OEM 
RA-226 1.2E + 01 
RA-228 1.5E+00 
SR-90 3.9E-01 
TC-99 5.6E+01 
TH-228 1.7E+oo 
TH-230 5.4E+00 
TH-232 1.6E + 00 
U-234 3.4E + 00 
U-239236 1.6E-01 
U-238 3.7E+OO 

1 

Total Pathway: O.OE+OO Total Pathway: O.OE+O( 

0 
m 
6, 
4 

CI CI 

CL 

00 
\o 

5.7E-06 2.3E-03 2.5E-0 
1 .OE-O5 

O.OE+OO 
1.2E-05 1.5E-04 8.1E-O 
1 SE-05 

O.OE + 00 
O.OE+OO 

Benzo@)fluoranthene O.OE+OO 

Benzo(k)fluoranthene O.OE+OO , 
bis(2-Ethylhexyl) phthalate 1.8E-08 1.8E-02 1 .OE-0 

Benzo(g,h,i)perylene 7.lE-05 

O.OE+OO 
O.OE+OO 

Dibenzo(a,h)anthracene O.OE +OO 

Indeno(l,2,3-cd)pyreoc O.OE+OO 
2.8E-05 

Methylene chloride k.2E-OS 6.IE-02 1.3E-O 
l.lE-06 
6.4E-07 
1.2E-07 4.5E-OS 2.E-0 

O.OE+OO 4.OE-03 O.OE+O 

Total Pathway: 9SE-0 

FER\CRU2RnABQ\SFSLWY.XLS\1/26/W; 944 Ahl Total Rad + Chem 9.5E-02 

I' 
External RadiatiodSoil 

Compound & RtD(oo) Hazard I I Not applicable 

Total Pathway: O.OE+O 

Total - 

3.8E-03 
7.8E-03 
2:9E-03 

8.2E-02 

1.6E-06 

3.7E-06 

1.4E-06 

2.7E-03 
2.78-04 

Total Rad + Chem O.OE+OO~olal: .l.OE-Od 



SOUTHFIELD: SEDIMENT 

0.110 1.9E-09 3.2E-02 6.OE-11 
0.099 1.7E-09 2.OE+00 3.48-09 
0.063 l.lE-09 
0.096 1.6E-09 7.7E+00 1.3E-08 

NP-237 0.420 l.lE-02 2.2E-IO 2.SE-12 
PU-238 '1.900 5.1E-02 2.2E-IO l.1E-11 
PU-2391240 0.370 9.9803 2.3E-IO 2.3E-12 
RA-226 2.960 7.9E-02 I.2E-10 9.5E-12 
RA-228 2.530 6.8E-02 1.OE-10 6.8E-12 
RU-106 O.OO0 O.OE+OO 9.OE-12 O.OE+OO 

TC-99 O.OO0 O.OE+OO 1.3E-12 O.OE+Oo 

TH-230 8.960 2.4E-01 1.3E-11 3.1E-12 

SR-90 1.010 2.7E-02 3.6E-ll 9.7E-13 

TH-228 2.800 7.5802 5.SE-ll 4.1E-12 

TH-232 2.570 6.9E-02 1.2E-I1 8.3E-13 
U-234 7.950 2.1E-01 1.6E-ll 3.4E-12 
U-2351236 0.410 l . lE-02 1.6E-ll 1.8E-13 
U-238 8.750 2.3E-01 2.8E-ll 6.6E-12 

Total Pathway: 5.2E-11 

Chrysene O.OE+OO 7.48-02 O.OE+OO 
Indeno(l,2,3-cd)pyrene O.OE+OO 4.7E+00 O.OE+OO 
Phenanthrene 1.4E-07 
Aroclor-1254 2.1E-07 1.9E-02 3.9E-09 

Not applicable 8.48-02 
3.8E-01 
7.4E-02 
5.9E-01 
!LIE-01 

O.OE+OO 
2.OE-01 

O.OE+OO 
5.6801 

1.8E+00 
5.2E-01 

1.6E+00 
8.2E-02 

I lU-238 1.8E+00 3.6E-08 6.3E-081 
Total Pathway: O.OE+OO Total Pathway: 4.98-06 

Lcad 
Manganese 

Thallium 

'Bcnzo(a)anthracene 
lBenzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
BenzoQ fluoranthene 
bis(2-Ethylhexyl) phthalate 
Chrysene 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
Aroclor-1254 

TH-TOTAL 

U-TOTAL 

NP-237 
PU-238 
PU-239124 
RA-226 
RA-228 
RU-106 
SR-90 
TC-99 

TH-230 
TH-232 
u-234 
U-2351236 

TH-228 

4.3E-07 
2.8E-11 
2.781 1 
1.2E-08 
2.9E-06 

O.OE+OO 
O.OE+OO 

5.6E-06 

2.6E-I1 

6.OE-13 

5.4E-11 

3.OE-ll 
2.4E-07 

3.6E-08 
I .  1 E-I I 
2.OE-12 
7.1E-09 
1 .5E-06 

O.OE+OO 
O.OE+OO 
O.OE+OO 

3.2E-06 
9.7E-11 
l.3E-11 
4.8E-11 
2.OE-08 - Total Pathway: O.OE+OO 

1.6E-07 
3.68-08 
2.2E-11 
4.38-12 
7.1E-09 
1SE-06 

O.OE+OO 
9.7E-13 

O.OE+OO 
3.2E-06 
1.OE-10 

5.1E-II 
1.4E-ll 

2.OE-08 
6.3E-08 

3.3E-06 
1.4E-04 

I .2E-09 
I .4E-08 
1.7E-09 

7.8E-10 
1.OE-10 

a n  
1.6E-08 

Total Rad + Chem '4.9E-06 Total: 1.SE- 
m o  
- h ,  

Q\SFSDEXTY.XLS\IR6/!34; 9:46 AM 



TABLE B.3.2-17 (continued) 
FUTURE, MPANDEDTRESPASSER 

SOUTHFIELD: SEDIMENT 
NMl. ..",. 

IngestidSediient 
Compound Conc'n(pCi& RfDo 

CS- 137 0.40 l.lE-02 
NP-237 0.42 1.1E-02 
PU-238 1.90 5.1E-02 
PU-2391240 0.37 9.9E-03 
RA-226 2.96 7.913-02 
RA-228 2.53 6.8E-02 
RU-106 0.00 O.OE+OO 
SR-90 1.01 2.7E-02 
TC-99 0.00 O.OE+OO 
TH-228 2.80 7.5E-02 
TH-230 8.96 2.4E-01 
TH-232 2.51 6.9E-02 
u-234 7.95 2.1E-01 
U-2351236 0.41 l.lE-02 
U-238 8.75 2.3E-01 

Total Pathway: O.OE+O( 

Chemical Ha 

Compound Conc'n(mdkb & RfDo Hazard 
Arsenic 75.60 4.3E-06 3.OE-04 1.4E-0 

I n g C S b d S c d i e n I  

Beryllium 
Chromium 
cobalt 
Lead 
Manganese 

Thallium 
U-TOTAL 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluornnthene 
Benzo(g ,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Chrysene 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 

TH-TOTAL 

4.60 
19.20 
19.40 
91.50 

896.00 
23.40 
4.40 

30.10 
0.07 
0.11 
0.11 
0.12 
0.12 
0.13 
0.11 
0.10 
0.06 

2.6E-07 5.OE-03 
l.lE-06 5.OE-03 
l.lE-06 
5.2E-06 
5.1E-05 1.4E-01 
1.3E-06 
2.5E-07 7.OE-05 
1.7E-06 3.OE-03 
3.8E-09 
6.3E-09 
6.3E-09 
6.9E-09 
6.9E-09 
7.4E-09 2.OE-02 
6.3E-09 
5.7E-09 
3.6E-09 

5.3E-C 
2.2E-C 

3.7E-C 

3.6E-0 
5.7E-C 

3.7E-C 

Aroclor-1254 0.10 5.5E-09 
Total Pathway: 1.9E-(I 

Total Rad + Chem 1.9E-02 

rimgenic Hazard 
d 

Dermal ContacUSediment 

I 
Dermal ContacUSediment 

Intake RfD(derm) Hazard Compound - 
Arsenic 1.7E-06 2.98-04 5.9E-C 
Beryllium 
chromium 
Cobalt 
Lead 
Manganese 
TH-TOTAL 
Thallium 
U-TOTAL 
Benm(a)anthracene 
Benm(a)pyrene 
Bcozo@)fluoranthene 
Bcozo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phlhalate 
Chrysene 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 

1.OE-06 5.OE-05 2.lE-C 
4.3E-06 2.3E-03 1.9E-C 
4.3E-06 
2.1E-05 
2.OE-04 4.2E-03 4.8E-C 
O.OE+OO 
9.9E-07 7.OE-OS 1.4E-C 
6.7E-06 1.5E-04 4.5E-C 
O.OE+OO 
O.OE+OO 
O.OE+OO 
8.1E-07 

O.OE+OO 
1.2E-08 1.8E-02 6.5E-C 

O.OE+OO 
O.OE+OO 
4.2E-07 

Aroclor-1254 6SE-07 
Total Pathway: 1.4E-0 

Total Rad + Chem 1.4E-01) T Oral: 0. 

2.OE-02 
2.1E-02 
2.1E-03 

4.8E-02 

1.8E-02 
4.6E-02 

1 .OE-06 

FER\CRU2RI\MQ\SFSnEXTY,XLS\ 1/26/94; 9:46 Ah4 



TABLE B3.2-18 
FUTURE, EXPANDED TRESPASSER 
SOUTH FIELD: SURFACE WATER 

159 1.2E+04 1.6E-11 1.9E-07 
7 5.6E+02 1.6E-11 9.OE-09 

174 1.3E+04 2.8E-11 3.7E-07 

I I 
Total Pathway: '5.7E-07 

ric Risk 

Dermal Contacthrface Water 

Not applicable 

Total Pathway: O.OE+OO 

Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

Total Rad + Chem 5.7E-07 Total Rad + Chem O.OE+OO 

BQ\SFS W EXTY . X I S \  1/26/94; 9 5  I AM 

- Total 

1.9E-07 
9 .OE-09 
3.7E-07 



TABLE B.3.2-18 (continued) 
FUTURE, EXPANDED TRESPASSER 
SOUTH FIELD: SURFACE WATER 

Non-carcinogenic Hazard 

Compound Conc'nbCUg) RfD(o) Hazard 
159.0 1.2E+04 

7.5 5.6E+02 Not applicable 
174.0 1.3E+04 

Chemical Hazard 

Comound Conch (me/L) intake RfD(o) Hazard Compound Conc'n(ma/L) pC Intake RfD(derm) Hazard 
Ingestiodburface Water Dermal ContactlSurface Water 

U -TOTAL 4.9E-01 7.88-05 3.OE-03 2.6E-02 U-TOTAL 4.9E-01 1 .OE-03 1.5E-05 1 SE-04 1 .OE-01 

Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

1.3E-01 

- Total 

FER\CRU?RI\ABQ\SFSWEXTY.XLE\l/26/91; 951 AM 



TABLE B.3.2-19(8) 
FUTURE, ON-PROPERTY RESIDENT FARMER (RME VALUES) 

SOUTH FIELD: SURFACE SOL 

PU-238 0.12 5.3E+02 2.2E-10 1.2E-07 
PU-239t240 0.05 2.38+02 2.3E-10 5.28-08 
RA-226 30.80 1.4E+05 1.2E-IO 1.6E-05 
RA-228 3.88 1.7E+04 1.OE-IO 1.7E-06 
SR-90 1.00 4.4E+03 3.6E-11 1.6E-07 
TC-99 142.00 6.3E+O5 1.3E-I2 8.IE-07 
TH-228 4.41 1.9E+04 5.5E-11 1.1E-06 
TH-230 13.80 6.1E+04 1.3E-11 7.98-07 

3.99 1.8E+04 1.2E-11 2.IE-07 
8.66 3.8E+04 1.6E-11 6.IE-07 
0.42 1.8E+03 1.6E-11 3.OE-08 

Total Pathway: 7.0E-05 Total Pathway: 2.3E-05 

Arsenic 
Beryllium 
Chmmium 
Lead 
TH-TOTAL 
U-TOTAL 
Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chryscne 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor-1254 
Aroclor-1260 
Dieldrin 
Endrin ketone 

I .~ 

I Inhalation of Particulatcs/Soil 
Compound Conc'n Imalm3) - Intake !t& 

Arsenic 
Beryllium 
Chmmium 
Lcad 
TH-TOTAL 
U-TOTAL 
Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)pyrcne 
Benzo@)fluoranthene 
Benzo(g,h,i)pcrylcne 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chryscne 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indcno(l,2,3-cd)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor-1254 
Aroclor- 1260 
Dieldrin 
Endrin ketone 

2.6E-06 1.7E-07 1.5E+00 2.5E-07 
3.4E-07 2.2E-08 8.4E+00 1.8E-07 
5.0E-06 3.2E-07 4.1@+01 1.3E-OS 
8.813-06 5.7E-07 

O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
1.1E-05 6.9E-07 

2.OE-06 1.3E-07 8.9E-01 l.lE-07 
3.4E-06 2.2E-07 6.1E+00 1.3E-06 
2.2E-06 1.4E-07 7.5E-01 l.lE-07 

O.OE+OO O.OE+OO 
2.6E-06 1.7E-07 3.2E-01 5.48-08 
3.98-08 2.68-09 
6.1E-08 3.98-09 
2.28-06 1.4E-07 , 2.7E-02 3.88-09 
6.88-07 4.4E-08 6.8E+00 3.OE-07 

O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 

3.2E-08 2. IE-09 

2.2E-06 1.4E-07 1.7E+OO 2.48-07 

1.8E-09 1.2E-10 2.OE-03 2.38-13 

1.9E-08 1.2E-09 
3.68-09 2.3E-10 1.6E+01 3.7E-09 

O.OE+OO O.OE+OO 
Total Pathway: I .6E-0. 

t9k 1 ~ 

I 
~ 

IngcstiodSoiI 
Compound Conc'n(mdkd Intake 

7.27 1.8E-05 1.8E+00 3.1E-05 
0.94 2.3E-06 4.3E+00 I.OE-05 

13.90 3.48-05 

36.70 9.0E-05 
24.58 6.1E-05 

29.58 7.3E-05 
1.20 3.OE-06 
5.50 1.4E-05 l.lE+OO 1.5E-05 
9.40 2.3E-05 7.3E+00 1.7E-04 
6.20 1.5E-OS 9.OE-01 1.4E-05 
6.20 1.5E-05 
7.30 1.8E-05 3.8E-01 6.SE-06 
0.11 2.7E-07 1.4E-02 3.SE-09 
0.17 4.2E-07 2.OE-02 8.48-09 
6.00 1.5E-05 3.2E-02 4.7E-07 
1.90 4.7E-06 8.IE+00 3.8E-OS 
0.13 3.2E-07 
6.00 1.5E-05 2.OE+00 3.OE-05 
2.30 5.7E-06 
0.01 1.2E-08 7.58-03 9.2E-I I 

0.05 1.3E-07 7.7E+00 9.9E-07 
0.09 2.2E-07 7.7E+00 1.7E-Of 

0.01 2.4E-08 1.6E+OI 3.88-07 
0.01 1.5E-08 

Total Pathway: 3.28-04 

&' 
f?? 
-9  

BQ\SFSLONRF.XLnl/26/94; 953 AM e Total Rad + Chem 3.4E-04 



G 

TABLE B.3.2-19(a) (continued) 

SOUTH FIELD: SURFACE SOIL 
FUTURE, ON-PROPERTY RESIDENT FARMER (RME VALUES) 

06 4.1E-05 
Not applicable 07 4.1E-06 

11 1.4E-la 
40 2.1E+00 11 5.8E-ll 

RA-228 I.6E+M 2.90E-06 4.7E-04 
4.2E+01 O.OE+OO O.OE+OO 
5.9E+03 6.OE-13 3.58-09 

TH-228 1.8E + M 5.6E-06 1 .OE-03 
TH-230 5.7E+M 5.4E-11 3.1E-08 
TH-232 1.7E+M 2.6E-I1 4.38-09 

3.6E+M 3.OE-I1 1.1E-08 
U-235t236 1.7E+01 2.4E-07 4.28-06 

Total Pathway: O.OE+OO Total Pathway: 1.6E-03 

O.OE+OO 

Benzo(a)anthracene O.OE+OO 2.56E+OO O.OE+OO 
O.OE+OO 1.7OE+Ol O.OE+W 

&nzo(b)fluoranthene O.OE+OO 2.09E+00 O.OE+OO 
&nzo(g,h,i)perylene 1 SE-04 
&nzo(k)fluoranthene O.OE+OO 8.84E-01 O.OE+OO 

O.OE+OO 3.56E-M O.OE+OO 
Dibenzo(a,h)anthracene O.OE +00 9.00E+ 00 O.OE+ 00 

Indene( 1,2,3-cd)pyrene O.OE +00 2.22E+00 O.OE+ 00 

1.6E-07 7.50E-03 1.2E-09 
2.1E-06 1.03E+01 2.2E-05 

2.3E-07 1.78E+01 4.1E-06 
1.2E-06 1.03E+01 1.3E-OS 

Endrin ketone O.OE+OO I 
Total Pathway: 3.6E-04 

FER\CRUZRI\ABQ\SFSLONRF.XLSl/26/91; 9 5 3  A M  Total Rad t Chem 3.6E-04 

Not applicable 

Total Pathway: O.OE+OC 
, 1.6E-03 v q  

Total 

4.1E-05 
4.68-06 
3.1E-07 
1.3E-07 
3.5E-05 
4.7E-04 
1.6E-07 
8.7E-07 
1 .OE-03 
I .=-os 
4.913-06 
1 .OE-05 
4.613-06 
3.5E-OS 

3.3E-05 
3.3E-04 
I .3E-05 

1 SE-05 
1.7E-04 
1.4E-05 

6.9E-06 
4.3E-09 
8.4E-09 
4.8E-07 
3.8E-05 

3.OE-05 

1.3E-09 
2.3E-OS 
1.4E-05 
4.58-06 

2.4E-03 



TABLE B3.2. 

* 

(continued) 
FUTURE, ON-PROPERTY RESIDENT FARMER (RME VALZIES) 

SOUTH FIELLh SURFACE SOIL 

Arsenic 7.27 1.8E-05 3.0E-04 6.OE-02 
Beryllium 0.94 2.3E-06 5.OE-03 4.68-04 

Lcad 24.58 6.IE-05 
TH-TOTAL 36.70 9.0E-05 

Chromium 13.90 3.4E-05 5.OE-03 6.9E-03 

U-TOT AL 29.58 7.3E-05 3.OE-03 0.a 
Acenaphthylene 1.20 3.OE-06 
Benzo(a)anthracene 5.50 1.4E-05 
&nzo(a)pyrene 9.40 2.3E-OS 
Bcnzo(b)fluoranthene 6.20 1.5E-05 
Benzo(g,h,i)perylenc 6.20 1.5E-05 
Benzo(k)fluoranthene 7.30 1.8E-05 
bis(2-Ethylhexyl) phthalate 0.11 2.7E-07 2.OE-02 1.4E-03 
Carbazole 0.17 4.2E-07 I 

Chrysene 6.00 1.5E-05 
Dibenzo(a,h)anthracene 1.90 4.78-06 
Dibenzofuran 0.13 3.2E-07 4.OE-03 8.OE-05 
lndeno(l,2,3-cd)pyrene 6.00 1.5E-05 
Phenanthrene 2.30 5.7E-06 
Methylene chloride 0.01 1.2E-08 6.1E-02 2.OE-07 

0.09 2.2E-07 
0.05 1.3E-07 

Aroclor-1254 
Aroclor-1260 
Dieldrin 0.01 2.48-08 5.OE-OS 4.88-04 
Endrin ketone 0.01 1.5E-08 3.OE-04 4.8E-O! 

Total Pathway: 0.  I 

1.8E-04 2.1E+OI 0.50 2.2E+03 
8.28-05 9.5E+00 0.23 1.0E+03 
4.38-05 5.0@+00 0.12 5.3@+02 
1.8E-05 2.1E+00 0.05 2.3E+02 
I.IE-02 1.3E+03 30.80 1.4@+05 
1.4E-03 1.6E+02 3.88 1.7E+04 
3.68-04 4.1E+OI 1.00 4.4E+03 
5.1E-02 5.9@+03 142.00 6.38+05 

4.41 1.9E+04 
4.98-03, S.7E + 02 13.80 6.IE+04 
1.6E-03 1.8@+02 

Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

Beryllium 
Chromium 
Lcad 
TH-TOTAL 
U-TOTAL 
Acenaphthylene 
Benzo(a)anthracenc 
&nzo(a)pyrcne 
Benzo@)fluoranthcne 
Benzo(g,h,i)perylenc 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chlyecnc 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno( 1,2,3-cd)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor-1254 
Aroclor- 1260 
Dieldrin 

3.37E-07 2.2E-08 
4.98B-06 3.28-07 
8.808-06 5.7E-07 

0.00E+00 O.OE+OO 
1.06E-05 6.98-07 

0.00@+00 O.OE+OO 
1.978-06 1.3E-07 
3.37E-06 2.2E-07 
2.228-06 1.4E-07 

0.00E+00 O.OE+OO 
2.61E-06 1.7E-07 
3.948-08 2.6E-09 
6.09E-08 3.98-09 
2.15E-06 1.4E-07 

O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 

6.808-07 4.4E-OS 

2. I5E-06 1.4E-07 

1.798-09 1.2E-10 
3.19E-08 2.1E-09 
1.86E-08 1.2E-09 
3.588-09 2.3E-IO 

8.2E-01 1.4E-11 

Endrin ketone O.OOE+OO O.OE+OO 
a Total Pathway: 1.4E-11 

ABQ\SFSLONRF.XLS\1/26/94; 9 5 3  A M  FERS\ Total Rad + Chcm 0. I 



TABLE B.3.2-19(a) (continued) 

SOUTH FIELD: SURFACE SOIL 
FUTURE, ON-PROPERTY RESIDENT FARMER (RME VALUES) 

Arsenic 
Beryllium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Acenaphthy lenc 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
DibeFofuran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor- 1254 
Aroclor- 1260 
Dieldrin 

Non-car 
Radiation Ham I Dermal Contact/Soil 

1 
Total Pathway: O.OE+O( 

5.7E-07 
7.4E-07 
1.1E-05 
1.9E-05 

O.OE+OO 
2.3E-05 
2.88-05 

O.OE+OO 
O.OE + 00 
O.OE+OO 
1 SE-04 

O.OE+OO 
3.58-08 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE + 00 

O.OE+OO 

1.6E-07 
2.1E-06 
1.2E-06 

5.4E-05 

2.3E-07 

2.98-04 2.OE-0 
5.OE-05 1.5E-0 
2.3E-03 4.9E-0 

1 SE-04 0. 

1.8E-02 1.9E-0 

4.OE-03 O.OE+O 

' 6.1E-02 2.6E-0 

4.5E-05 5.1E-0 
IEndrin ketone 1.4E-07 2.78-04 5.2E-0 

Total Pathway: 0.' 

FER\CRUZRI\ABQ\SFSLONRF.XLS\I/26/95; 9 5 3  Ahl Total Rad + Chem 0.2 

f yenic Hazard 

RA-226 1.3E+03 
RA-228 1.6E + 02 
SR-90 4.2E+01 
TC-99 5.93+03 
TH-228 1.8E+M 
TH-230 5.7E+02 
TH-232 1.7E+02 
U-234 3.6E+M 
U-235/236 1.7E+01 

~~ 

Total Pathway: O.OE+OC 

I Not applicable 

Total - 

6.28-02 
1.x-02 
1.2E-02 

1.8E-01 

1 5e-05 

8.OE-05 

2.8E-06 

5.6E-03 
5.6E-04 

Total Pathway: O.OE+OO 
O.OE+OOl Total: 0.31 



c Risk 

0.50 2.1E+02 2.8E-I1 5.9E-09 
0.23 9.6E+01 2.2E-10 2.18-08 
0.12 5.OE+01 2.2E-10 l.lE-08 
0.05 2.2E+01 2.3E-10 5.OE-09 

30.80 1.3E+04 1.2E-IO 1.6E-06 
3.88 1.6E+03 1.OE-10 1.6E-07 
1.00 4.2E+02 3.6E-I1 1.5E-08 

142.00 6.OE+04 1.3E-12 7.88-08 
4.41 1.9E+03 5.5E-11 1.OE-07 

13.80 5.8E+03 1.3E-11 7.58-08 

Total Pathway: 2.2E-06 

. .A- 
*< LL .- 
;:gQ 

TABLE B.3.2-19@) 
FUTURE, ON-PROPERTY RESIDENT CHILD 

SOUTH FIELD: SURFACE SOIL 

1.8E-04 3.8E-01 1.9E-11 7.1E-12 
8.28-05 1.m-01 2.9E-OS 5.OE-09 
4.3E-05 9.OE-02 3.9E-08 3.58-09 
1.8E-05 3.833-02 3.8E-OS 1.5E-09 
1.1E-02 2.3E+01 3.0E-09 6.98-08 
1.4E-03 2.9E+00 6.98-10 2.OE-09 
3.6E-04 7.5E-01 6.2E-I1 4.X-11 
5.1E-02 l . l8+02 8.38-12 8.9E-IO 

8.88-06 4.8E-08 24.58 2.E-05 
O.OE+OO O.OE+OO 36.70 4.OE-05 

29.58 3.28-05 1.1E-05 5.8E-08 
O.OE+OO O.OE+OO . 1.20 1.3E-06 

5.50 6.OE-06 l.lE+OO 6.68-06 
9.40 1.OE-05 7.3E+00 7.5E-05 

Benzo(b)fluoranthene 6.20 6.88-06 9.OE-01 6.18-06 
Benzo(g,h,i)perylene O.OE+OO O.OE+OO 6.20 6.8E-06 
Benzo(k)fluoranthene 7.30 8.OE-06 3.8E-01 3.OE-06 

3.98-08 2.2E-10 bia(2-Ethylhexyl) phthalate 1.18-01 1.2E-07 1.4E-02 1.7E-09 
6.lE-08 3.3E-10 1.7E-01 1.9E-07 2.OE-02 3.78-09 

6.00 6.68-06 3.2E-02 2.IE-07 
Dibenzo(a,h)anthracene 1.90 2.lE-06 8.1E+00 1.7E-05 

O.OE+OO O.OE+OO 1.3E-01 1.4E-07 
Indeno(l,2,3-cd)pyrcne 6.00 6.6E-06 2.OE+00 1.3E-05 

O.OE+OO O.OE+OO 2.30 2.5E-06 
Methylene chloride 5.OE-03 5.5E-09 7.5E-03 4.IE-11 
Aroclor-1254 3.2E-OS 1.7E-10 Aroclor-1254 8.98-02 9.88-08 7.7E+00 7.58-07 
Aroclor-1260 1.9E-08 1.OE-IO Aroclor- 1260 5.2E-02 5.7E-08 7.7E+00 4.48-07 

Endrin ketone O.OE+OO O.OE+OO Endrin ketone 5.9E-03 6.58-09 
Dieldrin 3.6E-09 2.OE-11 1.6E+OI 3.1E-IO Dieldrin 9.78-03 l.lE-08 1.6E+OI 17E-07 

Total Pathway: 1.3E-06 Total Pathway: I .48-04 

I\ABQ\SFSLONRC.XL.S\1/26/W; 9 5 5  A M  Fm e Total Rad + Chem 1.4E-04 



TABLE B.3.2-19(b) ( C O ~ I I U ~ ~ )  

FUTURE, ON-PROPERTY RESIDENT C H L D  
SOUTH FIELD: SURFACE SOIL 

. .. 
.. 

Not applicable 

Total Pathway: O.OE+O( 

Compound & jt& 
a - 1 3 7  1.6E+00 2.OE-06 3.1E-06 
NP-237 7.1E-01 4.3E-07 3.1E-07 
PU-238 3.7E-01 2.8E-11 1.OE-11 
PU-239tZ40 1.6E-01 2.7E-11 4.3E-I2 
RA-226 9.6E+01 1.2E-08 1.2E-06 
RA-228 1.2E+01 2.90E-06 3.5E-05 
SR-90 3.1E+00 O.OE+OO O.OE+OC 
TC-99 4.48+02 6.OE-13 2.7E-IC 
TH-228 1.4E+01 5.68-06 7.7E-05 
TH-230 4.3E+01 5.4E-11 2.3E-OS 
TH-232 1.2E+01 2.6E-11 3.2E-IC 
U-234 2.7E+01 3.OE-11 8.1E-10 
U-235tZ36 1.3E+00 2.4E-07 3.1E-07 

I Chemical Risk 
Dermal ContactlSoil 

Compound - Intake SFlderm) 
Arsenic 
Beryllium 
Chromium ' 
Lead 
TH-TOTAL 
U-TOTAL 
Accnaphthylene 
&nzo(a)anthracene 
Bcnzo(a)pyrenc 
Benzo@)fluoranthene 
Bcnzo(g ,h,i)pcrylcne 
Benzo(k)fluoranthenc 
bis(2Bthylbexyl) phthalate 
Carbazole 
Chryscne 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeeo( 1,2,3-cd)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor-1254 
Aroclor- 1260 
Dieldrin 
Endrin ketone 

8.OE-08 1.8E+OO 1.5E-07 
1.OE-07 4.30E+M 4.4E-05 
1SE-06 
2.7E-06 

O.OE+OO 
3.2E-06 
3.9E-06 

O.OE+OO 2.568+00 O.OE+OO 
O.OE+OO 1.70E+01 O.OE+OO 
O.OE+OO 2.09E+00 O.OE+OO 

O.OE+OO 8.848-01 O.OE+OO 

O.OE+OO 2.OOE-02 O.OE+OO 

2.OE-05 

4.8E-09 1.568-02 7.5E-11 

O.OE+OO 3.568-02 O.OE+OO 
O.OE+OO 9.00E+00 O.OE+OO 
O.OE+OO 
O.OE+OO 2.22E+00 O.OE+OO 
7.6E-06 
2.28-08 7.50E-03 1.6E-10 
2.98-07 1.03E+OI 3.OE-06 
1.7E-07 1.03E+01 1.8E-06 
3.2E-08 1.78E+01 5.7E-07 

O.OE+OO 
Total Pathway: 5.OE-05 

U-238 2.9E+01 3.6E-08 1.OE-06 
Total Pathway: 1.2E-04 

FER\CRU2RI\ABQ\SFSLONRC.XLS\ln6/W; 9 5 5  Ahl Total Rad + Chem 5.OE-05 

Compound & 

Not applicable 

To~al Pathway: O.OE+OC 

Total 

3.1E-06 
3.3E-07 
1 SE-08 
6.4E-09 
2.8E-06 

1 SE-08 
7.9E-08 

3.8E-07 
1 .OE-07 
2.3E-07 
3.2E-07 

- 

3.5E-OS 

7.7E-OS 

1.5E-06 

1.4E-05 
4.9E-OS 
l.lE-06 

6.68-06 

6.1E-06 

3.OE-06 
1.8E-09 
3.7E-09 
2.1E-07 
1.7E-05 

1.3E-05 

2.1E-10 
3.8E-06 
2.28-06 
7.4E-07 

7.58-05 

3.1E-04 



TABLE B.3.2-19(b) (~ontinued) 
FUTURE, ON-PROPERTY RESIDENT CHILD 

SOUTH FIELDS SURFACE SOIL 
Non-cam'no 

1.4E-03 2.9@+00 
3.6E-04 7.93-01 
5.1E-01 I.IE+M 
1.6E-03 3.3E+00 
4.9E-03 l.OE+Ol 
1.4E-03 3.OE+00 
3.1E-03 6.5E+00 
1.X-04 3.2E-01 

Arsenic 
Beryllium 
Chromium 
Lcad 
TH-TOTAL 
U-TOTAL 
Acenaphthylenc 
Benzo(a)anthracene 
Benzo(a)pyrcne 
Benzo(b)fluoranthene 
Benzo(g,h,i)pcrylcne 
Benzo(k)fluoranthene ' 

bis(2-Ethylhcxyl) phthalate 
Catbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzohran 
Indeno( 1,2,3-cd)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor-1254 
Aroclor-1260 
Dieldrin 

2.6OE-06 1.7E-07 
3.37847 2.2E-08 
4.98E-06 3.28-07 
8.80E-06 5.6E-07 
0.00E+00 O.OE+OO 

1.06E-05 6.8E-07 
O.OOE+OO O.OE+OO 

1.97E-06 I .3E-07 
3.37E-06 2.2E-07 
2.228-06 1.4E-07 

0.00E+00 O.OE+OO 
2.61E-06 1.E-07 
3.94E-08 2.5E-09 
6.09E-08 3.9E-09 
2.15E-06 1.4E-07 
6.80E-07 4.3E-08 

O.OOE+OO O.OE+OO 

0.00E+00 O.OE+OO 
2.15E-06 1.4E-07 

l.79E-09 l.lE-10 
3.198-08 2.OE-09 
1.868-08 1.2E-09 
3.S8E-09 2.3E-10 

8.2E-01 1.4E-1 

Endrin ketone O.OOE+OO O.OE+OO 
Total Pathway: 0. 

FER\C \ABQ\SFSI.ONRC.XLS\I126IW; 9 5 5  A M  

.9) 6 Total Rad + Chem 

iic Haznrd 

3.88 1.6E+03 

142.00 6.OE+04 
4.41 1.9E+03 

13.80 5.8E+03 

8.66 3.68+03 
0.42 1.8E+02 

1.00 4.2E+M 

3.99 1.7E+03 

Total Pathway: O.OE+OC 

7.27 9.3E-05 3.OE-04 3.1E-01 
0.94 1.2E-05 5.OE-03 2.4E-03 

13.90 1.8E-04 5.OE-03 3.68-02 

36.70 4.7E-04 
24.58 3.IE-04 

29.58 3.8E-04 3.OE-03 1.3E-01 
1.20 1.5E-OS , 
5.50 7.0E-05 
9.40 1.2E-04 
6.20 7.9E-05 

Benzo(g,h,i)perylene 6.20 7.9E-05 
Beozo(k)fluoranthene 7.30 9.3E-05 
bis(2-Ethylhexyl) phthalate 0.11 1.4E-06 2.OE-02 7.OE-OS 

0.17 2.2E-06 
6.00 7.78-05 

Dibenzo(a,h)anthracene 1.90 2.4E-OS 
0.13 1.7E-06 4.OE-03 4.28-04 

Indeno(l,2,3-cd)pyrene 6.00 7.78-05 
2.30 2.9E-OS 

Total Pathway: 4.8E-01 
Total Rad + Chem 4.8E-01 



TABLE BJ.2-19(b) (continued) 
FUTURE, ON-PROPERTY RESIDENT CHILD 

SOUTH FIELD: SURFACE S O L  

. 

. 

Non-con 

Beryllium 
Chmmium 
Lcad 
TH-TOTAL 
U-TOTAL 
Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g,b,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Cbrysene 
Dibenzo(a,h)anthracene 
Dibenzohran 
Indene( 1,2,3-cd)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor-1254 
Aroclor-1260 
Dieldrin 
Endrin ketone 

Radiation Ham 
Dermal Contact/Soil 

, J - j  . 
.-L 

’ ..-- 

Total Pathway: O.OE+O( 

9.3E-07 
1.2E-06 
1 SE-05 
3.1E-05 

O.OE+OO 
3.8E-05 
4.6E-05 

O.OE + 00 
O.OE+OO 
O.OE + 00 
2.4E-04 

O.OE+OO 
5.6E-08 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
8.8E-05 
2.68-07 
3.48-06 
2.OE-06 
3.7E-07 
2.3E-07 

2.9E-04 
5 .OE-OS 
2.3E-03 

1 SE-04 

1.8E-02 

4.OE-03 

6.1E-02 

4SE-OS 

3.3E-02 
2.4E-K 
7.9E-02 

0.2 

3.1E-0t 

O.OE + O( 

4.2E-0t 

8.3E-0: 
2.78-04 8.4E-01 

1 
Total Pathway: 0.: 

FER\CRU2RI\ABQ\SFSLONRC.XLS\l/Z6/9Q; 9 5 5  AM Total Rad + Chem 0.3 

fenic Hazard 

PU-238 3.7E-01 
PU-239t24 1.6E-01 
RA-226 9.6E+01 
RA-228 1.2E + 0 1 

TC-99 4.4E+02 
TH-228 1.4E+01 
TH-230 4.3E+01 
TH-232 1.2E+01 
U-234 2.7E+01 
U-235t236 1.3E +00 
U-238 2.9E+01 

Total Pathway: O.OE+OO 

External RadiatiodSoil 
b m w u n d  RfDo Hazard 

Not applicable 

Total Pathway: O.OE+O( 

Total - 

3.1E-01 
2.7E-02 
4.3E-02 

3.8E-01 

7.3E-05 

4.2E-04 

5.2E-06 

l.lE-02 
1. IE-03 

O.OE+OO Toml: 0 .  



Ingestiod(3mundwater 
Conc'n (PCilL) Intake 

0.03 1 1 .SE+03 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

I . I E M  S.SE+CQ 
1.8E+00 8.9E+04 

469 2.38+07 
25 1.2E+06 

517 2.5E+07 

2.2E-10 3.3E-07 
1.2E-10 O.OE+OO 
1.OE-10 O.OE+OO 

3.6OE-11 2.0E-08 
1.3E-12 1.2E-07 
1.6E-11 3.7E-04 
1.6E-11 2.0E-05 
2.8E-11 7.1E-04 

TABLE B.3.2-20(a) 

SOUTH FIELD: GROUNDWATER 
CARClNOGENlC RlSK 

FUTURE, ON-PROPERTY (SOUTB FIELD) FARMER ' 

InhalatiodGroundwater 

Not applicable 

I I ,  

Total Pathway: 1.1 E-03 Total Pathway: O.OE+OC 

5.7E-04 I .6E-05 
I .4E-03 3.9E-05 

O.OE+OO O.OE+OO 
5.6843 1.5E44 

Total Pathway: O.OE+OO 

I .  I E03 Total Rad + Chem 

BQ\SGWONRF'.XLS\1126/94; 10:13 AM 

I lnhalatiodOroundwater 
Compound 

Arsenic 
Beryllium 
Cadmium 

Mercury 
Molybdenum 
Tetrachlorodibenzohran 
U-Total 

Intake - Risk - 
O.OE+OO 
O.OE+OO 
5.9E-05 
1 SE-04 

O.OE+OO 
5.7E-04 

O.OE+OO 
1.9E-01 

Total Pathway: O.OE+OO 

Total Rad + Chem O.OE+OO 

e 



. .. 
. -  

> I  
i .-  .. 

. . .  
*'... , I  

... i, . 7 e. _... 
i, , ::. .- n 
-az 

F 
k 
CI CI c.l 

0 w 

O.OE+OO 1.8E+OO O.OE+OO 
O.OE+OO 4.3E+02 O.OE+OO 
l.lE-07 
l.lE-09 

O.OE+OO 
l.lE-06 

O.OE+OO 3.OE+04 O.OE+OO 
3.7E-04 

TABLE B.3.2-20(a) (continued) 

O.OE+OO 
O.OE+OO 

O.OE+OO 

CARCINOGEh!K RISK 

Not applicable 

Total Pathway: O.OE+OO 

I Chemical Risk I 
Dermal Contact/Groundwater 

Compound - Intake SF(derm) Risk 
Arsenic 
Beryllium 
Cadmium 
Lead 
Mercury 
Molybdenum 
Tetrachlorodibenzofuran 
U-Total 

3.3E-07 
O.OE+OO 
O.OE+OO 

2.0E-08 
1.2E-07 
3.7844 
2.0E-05 
7.1E-04 

Total Rad + Chem O . O E + O O Y I  

FER\CRV2RI\ABQ\SGWONRF.XU\l/26~94; 10: I3 AM 



U 
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TABLE B.3.2-20(a) (conbued) 

NONCARCINOGENK HAZARD 

0.0 1.5E+03 
0.0 O.OE+OO 
0.0 O.OE+OO 
0.0 5.5E+02 
1.8 8.98+04 

469.0 2.3E+07 
25.0 1.2E+06 

517.0 2.5E+07 

Not applicable 
\ 

IngestiodGroundwater InhalatiodOroundwater I I  
Compound Conc'n(pCi/Ll R~DO w I I 

NP-237 
RA-226 
RA-228 
SR-90 
TC-99 
U234 
U235R36 
U238 

I I I  
Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

InhalatiodGroundwater 
Compound - Intake RfD6) 

3.0E-04 O.OE+OC 
5.0E-03 O.OE+OC 
5.0E-04 3.1EM 

3.0E-04 O.OE+OC 
5.0E-03 3.1E4i 

5.78-04 I .6E-05 
1.4E-03 3.9E-05 

O.OE+OO O.OE+OO 
5.6843 I SE-04 

Tetrechlorudibenzofuran O.OE+OO O.OE+OO 

Arsenic O.OE+OO 
Beryllium O.OE+CQ 
Cadmium 5.9E-05 
Lead 1 SE-04 
Mercury O.OE+OO 

5.7E-04 

~ ~ e ~ ~ ~ ~ ~ ~ b e n z o f u r a n  O.OE+OO 
U-Total 1.8E+00 5.OEM 3.00E-03 1.7E+01 I IU-Total 1.9E-01 

Total Pathway: 1.7E+01 Total Pathway: O.OE+OO 

Total Rad + Chem 1.7E+01 Total Rad + Chem O.OE+OO 

. FER\C BQ\SGWONRF.XLS\1126/94; 10:13 AM 



TABLE B3.2-20(a) (continued) 

NONCARCINOGENIC HAZARD 

Dermal ContactlGroundwater 

Not applicable 

I 
Total Pathway: O.OE+OO 

I Chemical Hazard I 
t Dermal ContactlGroundwater 

Intake RfD(derm) Hazard Compound PC (cm/hr) - 
Arsenic 1.00E-03 O.OE+OO 2.9E-04 O.OE+OO 
Beryllium ' 1.00E-03 O.OE+OO 5.0E-05 O.OE+OO 
Cadmium 1.00E-03 l.lE-07 2.5E-05 4.6E-03 
Lead 4.00E-06 l.lE-09 
Mercury 1.00E-04 O.OE+OO 4.5E-05 O.OE+OO 
Molybdenum 1 BOE-03 1.lE-06 1.9E-03 5.9E-04 
Tetrachlorodibenzofuran 1.40E+00 O.OE+OO 
U-Total 1.00E-03 3.7E44 1.5E-04 2.4E+OO 

Total Pathway: 2.5E+OO 

O.OE+OO 
O.OE+OO 

3.6E-02 

O.OE+OO 
3.1E-02 

19.3 

Total Rad + Chem 2.5E+00 7 1  Total. 

FER\CRU2RI\ABQ\SGWONRF.XlS\l/26/94; 10: 13 AM 



L.. 

. tr. 
L.:. 

TABLE B.33-20(b) 
FUTURE, ON-PROPERTY (SOUTH FIELD) CHILD 

SOUTB FIELD: GROUNDWATER 
CARClNOGENIC RlSK 

NP-237 
RA-226 
RA-228 
SR-90 
TC-99 
U234 
U235l236 
U238 

0.031 6.5E+01 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

1.lE-02 2.4E+01 
1.8E+OO 3.8E+03 

469 9.88+05 
25 5.3E+04 

517 l . lE+06 

2.2E-10 1.4E-08 
1.2E-10 O.OE+OO 
1.OE-IO O.OE+OO 

3.60E-11 8.5E-10 
1.3E-12 5.0E-09 
1.6E-11 1.6E-05 
1.6E-11 8.4E-07 
2.8E-11 3.0E-05 

L I 

Total Pathway: 4.7E-05 
I 

Total Pathway: O.OE+OO 

0 m 

5.78-04 3.1E-06 2.4E-05 
1.4E-03 7.8E-06 5.9E-05 

O.OE+OO O.OE+OO O.OE+OO 

Tetrachlorodibenzofuran 1.5E+04 O.OE+OO 

Total Pathway: O.OE+OO Total Pathway: O.OE+Oc 

Total Rad + Chem 4.7E-05 Total Rad + Chem O.OE+OO 

FER\C BQ\SGWONRC.XlS\ 1/26/94; IO: 14 AM 



TABLE B3.2-20(b) (co~tinued) 

CARCINOGEMC RISK 

Not applicable 

Total Pathway: O.OE+OO 

I Chemical Risk 
Dermal Contact/Groundwater 

Arsenic O.OE+OO 1.8E+OO O.OE+OO 
Beryllium O.OE+OO 4.38+02 O.OE+OO 
Cadmium 1.6E48 

ComDound - Intake SF(derm) Risk 

Lead I .6E-10 
Mercury O.OE+OO 
Molybdenum I .6E-07 
Tetrachlorodibenzofuran O.OE+OO 3 .OE+04 O.OE +OO 
U-Total 5.1E-05 

1.4E-08 
O.OE+OO 
O.OE+OO 

5 .OE-O9 
1.6E-05 
8.48-07 
3 .OE-05 

8.5E-10 

O.OE+OO 
O.OE+OO 

O.OE+OO 

Total Pathway: O.OE+OO 

Total Rad + Chem O . O E + O O V I  

I 

FER\CRUZRl\ABQ\SGWONRC.XLS\l126/94; 10: 14 Ah4 
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TABLE B.3.2-20b) ( C O I I ~ ~ U ~ ~ )  

NONCARCINOGENIC HAZARD 

IngestiodGroundwater I I  InhalatiodGroundwater 
Compound 

NP-237 
RA-226 
RA-228 
SR-90 
TC-99 
U234 
U235R36 
U238 . 

3.1E-02 6.5E+01 
0.0 O.OE+OO 
0.0 O.OE+OO 

I.lE-02 2.4E+01 
1.8 3.8E+03 

469.0 9.8E+OS 
25.0 5.3E+04 

517.0 l.lE+06 

Not applicable 

1 I I  
Total Pathway: O.OE+OO Total Pathway: 0.OE-l 

IngestiodGroundwater I I  InhalatiodGroundwater 
Compound Conc'n(mg/Ll R ~ D O  I I Compound - Intake 

Arsenic 
Beryllium 
Cadmium 
Lead 
Mercury 
Molybdenum 
Tetrach,lorudibenzofuran 
U-Total 

O.OE+OO 
O.OE+OO 

5.7E-04 
I .4E-03 

O.OE+OO 
5.6E-03 

O.OE+OO 
1.8E+00 

O.OE+OO 3.0E-04 O.OE+OO 
O.OE+OO S.0E-03 O.OE+OO 

3.78-05 5.OE-04 7.3E-02 
9.1E-05 

O.OE+OO 3.0E-04 O.OE+OO 
3.6E-04 5.0E-03 7.1E-02 

O.OE+OO 
1.2E-01 3.00E-03 3.9E+01 

Total Pathway: 3.9E+01 

Arsenic O.OE+OO 
Beryllium O.OE+OO 
Cadmium 2.7E-04 
Lead 6.9E-04 
Mercury O.OE+OO 
Molybdenum 2.7E-03 
Tetrachlorodibenzofuran O.OE+OO 
U-Total 8.8E-01 

Total Pathway: O.OE+O( 

Total Rad t Chem 3.9E+01 Total Rad + Chem O.OE+OO 

FER\CR BQ\SGWONRC.XU\1126/94; 10:14 AM ' W  
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TABLE B3.2-20@) (continued) 

NONCARCINOGENIC HAZARD 

Dermal ContactlGroundwater 

Total Pathway: O.OE+OO 

FER\CRU2RI\ABQ\SGWONRC.XLS\1126/94; 10:14 Ah4 

1.00E-03 O.OE+OO 2.9E-04 O.OE+OO O.OE+OO 
1.00E-03 O.OE+OO 5.OE-05 O.OE+OO O.OE+OO 
1 .WE43 1.9E47 2.5E-05 7.4E-03 8.1E-02 
4.00E-06 1.9E-09 
1.00E-04 O.OE+OO 4.58-05 O.OE+OO O.OE+OO 

' 1.00E-03 1.8E-06 1.9E-03 9.5E-04 7.2E-02 

1.00E-03 6.OE-04 1.5E-04 4.OE+00 43.2 
Total Pathway: 4.OE+00 

1.40E+00 O.OE+OO 

Total Rad + Chem 4 . 0 E + 0 0 7 1  



Q\SVCONRFD.XLS\1/26/94; IO: 16 Ah4 

TABLE B.3.2-21(n) 

SOUTH FIELD: HOME. GROWN PRODUCE OUST AFFECTED) 
(70rcinogenic Risk 

FUTURE ON-PROPERTY FARMER (RME VALUES) 

NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 

U-238 
U-233 

1.79802 2.7E+01 

3.8713133 3.8E+00 
2.33E+00 3.3E+03 

9.14E-03 1.4E+01 

2.93E-01 4.4E+02 
. 9.81E-02 1.3E+02 
1.84E+01 2.7E+04 
3.34E-01 3.OE+02 
1.04E+00 1.6E+03 
3.03E-01 4.3E+02 
6.39E-01 9.8E+02 

' 3.19E-02 4.8E+01 

2.2E-10 
2.2E-IO 
2.3E-10 
1.2E-10 
1.OE-10 
3.6E-11 
1.3E-12 
3.3E-11 
1.3E-11 
1.2E-11 
1.6E-11 
1.6E-11 

7.08E-01 l .lE+03 2.8E-11 
Total Pathway: 

3.9E-09 
3.OE-OS 
1.3E-OS 
4.2E-01 
4.4E-08 
3.3E-05 
3.6E-08 
2.7E-OE 
2.OE-Of 
3.4E-OS 
I .6E-01 
7.6E-1( 
3.0E-08l 
6.2E-07 

Arsenic 
Beryllium 
Chromium 
Lead 
Molybdenum 
TH-TOTAL 
U-TOTAL 
Acenaphthy lene 
Buw(a)an(hraccnc 
Beazo(a)pyme 
Benzo(b)fluoranthcnc 
Beozo(g,h,i)pcrylene 
Bcnzo(k)fluoraathenc 
bis(2-Ethylhexyl)phthalate 
Carbazole 
Chryscnc 
Dibc&a,h)anthraccne 
Dibcnzohran 
Indeno(l,2,3-cd)pyrene 
ficaaothrenc 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 
Endrin ketone 

3.59E-04 4.7E-07 1.8E+00 8.28-07 
7.17E-03 6.OE-08 
1 .OSE-03 8. BE-07 
1.89E-03 1.6E-06 

0.00E+00 O.OE+W 
0.00E+00 O.OE+OO 

2.2SE-03 1.9E-06 
0.00E+00 O.OE+OO 

6.91E-04 5.8E-07 

0.00E+00 O.OE+00 
3.4913-04 4.6E-07 
4.048-06 3.4B-09 
1.34E-OS 1.1E-08 
4.48E-04 3.7E-07 

4.07E-04 3.4E-07 

4.58E-04 3.8E-07 

1.42E-04 1.2E-07 
0.00E+00 O.OE+OO 

0.00E+00 O.OE+OO 

6.788-06 5.78-09 

7.79E-07 6.5E-10 
0.00E+00 O.OE+OO 

4.4SE-04 3.7E-07 

1.30E-06 l.lE-09 

3.96E-06 3.3E-09 

4.3E+00 

l.lE+00 
7.3E+00 

9.OE-01 

3.8E-01 
1.4E-02 
2.OE-02 
3.2E-02 

8.1E+00 

2.OE+00 

7. SE-03 
7.7E+00. 
7.7E+00 
1.6E+OI 

2.6E-07 

3.7E-07 
4.2E-06 
3.48-07 

1.7E-07 
4.7E-11 
2.2E-10 
1.2E-OS 
9.6E-07 

7.48-07 

8.1E-12 
4.48-08 
2.5E-08 
1 .OE-08 

I 
' Total Pathway: 8.OE-0( 

Total - 
1.6E-09 
3.9E-09 
3 .OE-09 
1.3E-09 
4.2E-07 
4.4E-08 
3.3E-09 
3.68-08 
2.7E-08 
2.OE-08 
3.4E-09 
1.6E-08 
7.6E-10 
3.OE-08 

8.2E-07 
2.6E-07 

3.7E-07 
4.2E-06 
3.4E-07 

1.7E-07 
4.7E-11 
2.2E- 10 

9.6E-07 
I .~E-OS 

7.48-07 

8.1E-12 
4.4E-08 
2.3 E-OS 
I .OE-08 

otal Rad + Chem 8.6E-06 a 

. '_ 

1 
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TABLE B.3.2-21(n) (conthued) 
mprmRE ON-PROPERTY FARMFI( (RME VAL-) 

SOUTH FIElB HOME GROWN PRODUCE (GROUNDWATE& AFFFI 

I IngeutiodHomcgrown Produce 
Comwund Conc'n inplants (pCi/L& w E 

(3-137 O.OOE+OO O.OE+OO 2.8E-11 O.OE+OOl 
NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235 
U-238 

1.58E-01 2.4E+02 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

7.498-02 1.1E+O2 
1.68E+01 2.58+04 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
2.30E+03 3.4E+06 
1.23E+02 1.8E+05 

2.2E-10 
2.2E-10 
2.3E-10 
1.2E-10 
1.OE-10 
3.6E-11 
1.3E-12 
5SE-11 
1.3E-11 
1 .ZE-l 1 
1.6E-11 
1.6E-11 

2.54E+03 3.8E+06 2.8E11 
Total Wthwav: 

s . ~ E - o ~  
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
4.OE-09 
3.3E-08 

O.OE+OO 
O.OE+OO 
O.OE+OO 

5.5E-05 
2.9E-06 
l.lE-04 
1 . 6 m  

Chpankal Risk 
IngcstiodHomcgmwn Produce 

Arsenic O.OOE+OO O.OE+OO 1.8E+OO O.OE+OO 
Beryllium O.OOE+OO O.OE+OO 4.3E+OO O.OE+OO 
Chromium O.OOE+OO O.OE+OO 
Lcad O.OOE+OO O.OE+OO 
Molybdenum 3.02E-02 2.5E-05 
TH-TOTAL O.OOE+OO O.OE+OO 

Acmaphthylene O.OOE+OO O.OE+OO 
Bcnzo(S)anthmccnc O.OOE+OO O.OE+OO l.lE+OO O.OE+OO 
Bmzo(a)pyrcnc O.OOE+OO O.OE+OO 7.3E+OO O.OE+OO 
Bcnzo(b)fluomthene O.OOE+OO O.OE+OO 9.0E-01 O.OE+OO 
Bcwo(g.h.i)pcrylene O.OOE+OO O.OE+OO 
Bemo(k)fluomthcnc O.OOE+OO O.OE+OO 3.8E-01 O.OE+OO 
bk(2-Ethylhcxyl)phthalatc O.OOE+OO O.OE+OO 1.4E-02 O.OE+OO 
Carbazole O.OOE+OO O.OE+OO 2.0E-02 O.OE+OO 
ChrySenC O.OOE+OO O.OE+OO 3.28-02 O.OE+OO 
Dihcnzo(a.h)anthraccne O.OOE+OO O.OE+OO 8.1E+OO O.OE+OO 
Dibeluofum O.OOE+OO O.OEtO0 
Indcno(l.2.3-cd)pyrenc O.OOE+OO O.OE+OO 2.OE+00 O.OE+OO 
Phenanthrene O.OOE+OO O.OE+OO 
Methylene chloride O.OOE+OO O.OE+OO 7.5E-03 O.OE+OO 
Aroclor 1254 O.OOE+OO O.OE+OO 7.7E+00 O.OE+OO 
Aroclor 1260 O.OOE+OO O.OE+OO 7.7E+00 O.OE+OO 
Dieldrin O.OOE+OO O.OE+OO 1.6E+01 O.OE+OO 
L d n n  kctone O.OOE+OO O.OE+OO 

Comwund Conc'ninPlantn(mn/k& & w !@ 

U-TOTAL 9.03E+00 7.5E-03 

FFR\CRU2RIV\BQ\SVOONRRhr.XLS\2R194; IO: IS AM 

Total Pathway: O.OE+OI 

Total 
Duat & Gmuidaater 

- Total A f f d  

O.OE+OO 
5.2E-08 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+ 00 

3.3E-08 
O.OE+OO 
O.OE+od 
O.OE+OO 
S.SE-05 
2.9E-06 
1.lE-W 

4.OE-09 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 
0 .OE + 00 
O.OE+OO 

1.6E-09 

3.0E-09 
1.3E-09 

4.4E-08 
9.33-09 
6.8E-08 
2.7E-08 

5.4E-09 
S.SE-05 
2.9E-06 
1.lE-W 

5.8E-08 

4.2E-07 

2.OE-08 

8.2E-07 
2.6E-07 

3.7E-07 
4.2E-06 
3.4E-07 

1.7E-07 
4.7E-11 
2.2E- 10 
1.2E-08 
9.6E-07 

8.1E-12 
4.4E-08 

1 .OE-08 
2.5E-08 

Total Red + Chem 1.6E-04) Total: 1.6E-04 1.7E-041 



TABLE B.3.2-21(11) (conthud) 

SO- FIELD: HOME GROWN PRODUCE OUST AFFECTED) 
FUTURE ON-PROPERTY FARMER (RME VALUES) 

NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235 

Beryllium 
c h r d u m  
L&d 
Molybdmum 
TH-TOTAL 
U-TOTAL 
Accnaphthylenc 
Bcozo(a)anthraccne 
Bcozo(a)pymc 
Bcnzo(b)fluoranthcnc 
Bcnzo(g,h,Dpcrylme 
B ~ ) f l u o m l h c n e  
bis(2-Ethylhexyl)phbhk 
Carbazole 
Chryscne 
Dibcm(a,h)anthracme 
Dibcnzofuran 
hdeno(l,2,3-cd)pyrcnc 
Phenanthrene 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

1.8E-02 
9.1E-03 
3.9E-03 

2.3E+OO 
3.0E-01 
9.8E-01 

1.8E+01 
3.3E-01 

l.OE+OO 
3.0E-01 
6.6E-01 
3 . 2 ~ ~  

I Total Pathway: O.OE+O 

7.2E-05 6.0E-08 
l.lE-03 8.8E-07 
1.9E-03 1.6E-06 

O.OE+OO O.OE+W 
O.OE+OO O.OE+OO 

O.OE+OO O.OB+OO 
2.2E-03 1.9E-06 

4.1E-04 3.4E-01 
6.9E-04 5 . 8 W  

O.OE+OO O.OE+OO 
5.5E-04 4.6E-07 
4,OE-06 3.4Q-09 
1.3E-05 1.IE-08 
4.5E-04 3.78-07 
1.4E-04 l.2E-07 

O.OE+W O.OE+OO 
4.48-04 3.7E-07 

O.OE+OO O.OE+OO 
l.3E-06 l.lE-09 
6.88-06 5.7E-09 
4.OE-06 3.3E-09 
7.88-07 6.5E-IO 

4.61i-04 3.a~-07 

3.0E-04 1.6E-0 
5.0E-03 1.2E-0 
5.OE-03 1.8E-O 

5.OE-03 O.OE+O 

3.0E-03 6.3E-0 

2.0E-02 1.7E4 

4.OE-03 O.OE+( 

6.1E-02 1.8E4 

5.OE-OS 1.3E4 
Endrin ketone O.OE+OO O.OE+OO 3.OE-04 O.OE+I 

Total Pathway: 2.4E4 

I .6E-03 
1.2E-05 
1.8E-04 

O.OE+OO 

6.3E-04 

1.7E-07 

O.OE+OO 

1.8E-08 

I .3E-05 

Q\SVCONRFD,XLSUt2l94; 10:14 AM 

.... 
FER\C 

Total Rad + Chem 2.48-03 Tad 2.4E-(33 0 



a 
TABLE B.3.2-21(3 (continued) 

k ON-PROPERTY FARMFX (RMJ3 VALUES) 
SOzlTB FLEZD: HOME GROWN PRODUCE (GROUNDWATER AFFECTFD) 

Noncarcinogenic Hourrd 

I Rndiatlon Aranrd I 
I IngestiodHomegrown Produce 

Comwund Conc'ninPlants(pCiid Hazard 
CS-137 O.OE+OO I 
NP-237 

PU-239 
PU-238 

RA-226 
RA-228 
SR-90 
TC-99 
TH-228 . 
TH-230 
TH-232 
u-234 
U-235 

1.6E-01 
O.OE+OO 
O.OE + 00 
O.OE+OO 
O.OE + 00 

7.5E-02 
1.7E+01 
O.OE+OO 
O.OE+OO 
O.OE+OO 
2.3E+03 
1.2E+O2 

I I 
Total Pathway: O.OE+OO 

cbemifnl Hncord 
Ingeatiofiomegrown Produce 

Compound Conc'ninPlan(s(mnlL& Intake RID(0) Hazard 
h n i c  
Beryllium 
C h r O m i U m  
Led 
Molybdenum 
TH-MTAL 
U-TOTAL 
Acenaphthy lene 
Benzo(a)anthmcene 
Benzo(a)pyre.ne 
Benzo@)fluomnthene 
Benzo(g,h,i)perylene 
Benzo(k)fluornnthene 
bis(2-&1ylhexyl)phIhathalstc 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofumn 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 
Endrin ketone 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
9.OE+00 7.SE-03 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

3.0E-02 2.5E-05 

3.0E-04 O.OE+O 
5.0E-03 O.OE+O 
5.0E-03 O.OE+O 

5.0E-03 5.OE-0 

3.0E-03 2.5E+O 

2.0E-02 O.OE+O 

4.0E-03 O.OE+Ol 

6.1E-02 O.OE+Ol 

5.OE-05 O.OE+Ol 
3.0E-04 O.OE+Ol 

O.OE+OO 1.6E-03 
O.OE+OO 1.2E-05 
O.OE+OO 1.8E-04 

5 .OE-03 5.OE-03 

2.5E+00 2.5E+OO 

O.OE+OO 1.7E-07 

O.OE+ 00 O.OE+OO 

O.OE+OO 1.8E-08 

O.OE+OO 1.3E-05 

Total Pathway: 2.SE+Ol 

Total Rad + Chem 2.5E+00 Toml: 2.5E+00 2.SE+00 

c- 
FER\CRU2RIV\BQ\SVGONRI;W.XLS\212/94; IO: I S  AM , 



80-EO'6 
Lo-art 

60-az'z 
II-aLs 

01-ao't 
60-as'! 

60-aLz 

60-as.E 
8o-ai.E 
1va6.6 
01-az'z 
or-avt 
or-azr 

60-az.1 

60-a0.z 

OI-Z6E 

80-a9.t 

Il-EILS 
a-az'r 
o I -ao.t 

60-aoz 
a-aLz 

80-a I 'E 

or-az'z 
or-avt 

OI-36'E 

. .  , .. 



TABLE B.3.2-21@) (continued) 
FUTURE ON-PROPERTY CHILD 

SOUTH FIFLD: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

1.58E-01 1.8E+01 2.2E-10 3.9E-09 
0.00E+00 O.OE+OO 2.2E-10 O.OE+OO 
0.00E+00 O.OE+OO 2.3E-10 O.OE+OO 
0.00E+00 O.OE+OO 1.2E-10 O.OE+OO 
0.00E+00 O.OE+OO 1.OE-10 O.OE+OO 

1.68E+01 1.9E+03 1.3E-12 2.4E-09 
O.OOE+OO O.OE+OO 5.5E-11 O.OE+OO 
0.00E+00 O.OE+OO 1.3E-11 O.OE+OO 
O.OOE+00 O.OE+OO 1.2E-11 O.OE+OO 
2.30E+03 2.6E+OS 1.6E-11 4.1E-06 
1.233+02 1.4E+04 1.6E-11 2.2E-07 

U-238 2.54E+03 2.8E+OS 2.8E-11 7.9E-06 
Total Psthway: 1.2E-05 

I Cbemknl Risk 
InieatiodHomeerown Produce 

C o m p o d  Conc'ninPlanta(mekg) & 
Arsenic 
Beryllium 
Chromium 
Lesd 
Molybdenum . 
TH-TOTAL 
U-TOTAL 
Acenaphthy lcne 
Benzo(a)anthracxne 
Benzo(a)pyrcne 
Benzo@) fluoranthene 
Bcnzo(g,h.i)perylcne 
Bcnzo(k)fluoranthcne 
bis(2-Ethylbexyl)phthte 
Carbazole 
Chrysene 
Dibenzo(a.h)anthracene 
Dibenzofuran 
Indeno( 1,2,3-cd)pyrmc 
Phenanthrene 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 
Endrin ketone 

0.00E+00 O.OE+OO 1.8E+00 
0.00E+00 O.OE+OO 4.3E+00 
0.00E+00 O.OE+OO 
0.00E+00 O . O E + 0 0  

0.00E+00 O.OE+OO 
9.03E+00 2.6E-03 
0.00E+00 O.OE+OO 
O.WE+OO O.OE+OO l.lE+00 
0.00E+00 O.OE+OO 7.3E+00 
0.00E+00 O.OE+OO 9.0E-01 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 3.8E-01 
O.OOE+OO O.OE+OO 1.4E-02 

O.OOE+OO O.OE+OO 3.2E-02 
O.OOE+OO O.OE+OO 8.1E+00 
0.00E+00 O.OE+OO 
O.OOE+OO O.OE+OO 2.OE+00 
O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 7.7E+00 
O.OOE+OO O.OE+OO 7.7E+00 
O.OOE+OO O.OE+OO 1.6E+01 
O.OOE+OO O.OE+OO 

Total Pathway: 

3.02E-02 8.8E-06 

O.OOE+OO O.OE+OO 2.OE-02 

O.OOE+OO O.OE+OO 7.5E-03 

O.OE+OO 
O.OE+M) 

O.OE+ 00 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+ 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OC 

TOtd 

O.OE+ 00 
3.9E-09 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.4E-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 

4.1E-06 
2.2E-07 
7.9E-06 

- 

3.OE-10 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

0. OE + 00 

O.OE+OO 
0 .OE + 00 
O.OE+ 00 
O.OE+OO 

Totd 
Dust & Gmundwnter 

1.2E-10 

2.2E-10 
9.9E-11 
3.1E-08 
3.3349 

5.1E-09 
2.OE-09 
1.5E-09 
4.OE-10 
4.1E-06 
2.2E-07 
7.9E-06 

4.3E-09 

6.9E-10 

2.8E-07 
9.OE-08 

1.3E-07 
1.5E-06 
1.2E-07 

6.1E-08 
1.6E-11 
7.8E-11 
4.2E-09 
3.3E-07 

2.8E-12 
1.5E-08 
8.9E-09 
3.6E-09 

Total Rad + Chem 1.2E-05 Total: 1.2E-05 

FUI\CRUZRI\ABQ\SVGONRCW,XLS\2R194; 1032 A M  



.-e, 

A r s b c  
Beryllium 
chromium 
h d  
Molybdcoum 
TH-TOTAL 
U-TOTAL 
Acenaphthy h e  
Bcnzo(a)mthraccoc 

Benzo(b)fluomthene 

BcnzoQfluoranthcnc 
bis(2-Elbylhexyl)phthnhtc 
Carbazole 
chrysenc 
Dibcnzo(a,h)mthraccne 
Dibcnzofurm 
Indcno(l,2,3-cd)pyrcnc 
Ph e n m h e 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

Bcnzo(a)py=ne 

Bcnzo(g,h,Operylme 

4b 
tL 
U Y Y 

TABLE B.3.231@) (continued) 

SOUTH FIELD: HOME GROWN PRODUCE (DUST AFFECTED) 
Noneadnogenic Hazard 

FUTURE ON-PROPERTY CHILD 

\ABQ\SVGONRCD.XLS\2lZ/94; 1031 AM -8 

CS-137 
NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-23s 

3.9E-02 
1.8E-02 
9.1803 
3.9E-03 

2.3E+OO 
3.OE-01 
9.88-02 

I .8E+01 
3.3E-01 

I.OE+OO 
3.OE-01 
6.6E-01 
3.2E-02 

I 
Total Pathway: O.OE+O 

5.6804 1.9E-06 
7.2E-OS 2.4E-07 
l.lE-03 3.6E-06 
1.9E-03 6.4E-06 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

2.2E-03 7.6E-06 
O.OE+OO O.OE+OO 

4.lE-04 1.4E-06 
6.9E-04 2.3E-06 
4.6E-04 1.6E-06 

O.OE+OO O.OE+OO 
S.5E-04 1.9E-06 
4.OE-06 1.4E-08 
1.3E-OS 4.5E-08 
4.58-04 1.SE-06 
1.4EU 4.8E-07 

O.OE+OO O.OE+OO 
4.4e-04 1 .SE-06 

O.OE+OO O.OE+oO 
1.3E-06 4.4E-09 
6.8E-06 2.3E-08 
4.OE-06 1.3E-08 
7.88-07 2.6E-09 

l b d r i n  ketone O.OE+OO O.OE+OO 

S.OE-03 4.9E-0 
S.OE-03 7.1E-0 

S.0E-03 O.OE+O 

3.OE-03 2.SE;O 

2.OE-02 6.8E-0 

4.OE-03 O.OE+O 

6.1E-02 7.2E-0 

S.0E-05 S.3E-C 
3.OE-04 O.OE+C -~ ~~~~ 

Total Pathway: 9.7E-C 

6.3E-03 
4.9E-m 
7.1E-W 

O.OE+OO 

2%-03 

6.88-07 

O.OE+OO 

7.2E-08 

S.3E-05 

Total Rad + chan 9.7E-03 Torub 9.7E-03 a 



TABLE B.3.2-21@) (mnthued) 

SOUTH FIELD: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 
.I FzlTuRE ON-PROPFRTY CHILD 

NP-237 
PU-238 
PU-239 

RA-228 

TC-99 

RA-226 

SR-90 

TH-228 
TH-230 
TH-232 
U-234 
U-235 

1.6E-01 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

7.5E-02 
1.7E+01 
O.OE + 00 
O.OE+OO 
O.OE+OO 
2.3E+03 
1.2E+O2 

1 

Total Pathway: O.OE+OO 

C h p m i f n l h r d  
Ingeetion/Homegrown Produce 

ComDound Conc'ninPIanta(makg) RfDo Hazard 
Arsenic 
Beryllium 
Chromium 
Lcad 
Molybdenum 
TH-TOTAL 
U-TOTAL 
Acenapht4lylene 
Benzo(a)anthraccoe 
Benzo(a)pyrene , 

Benzo@) fluorsnthcnc 
Benzo(g,h,i)perylene 
Bemo(k)fluorsnthene 
bis(2-Ethylhexyl)phthalatc. , 

Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofytn 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 
Endrin ketone 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

3.0E-02 1.0E-04 
O.OE+OO O.OE+OO 
9.OE+00 3.1E-02 
O.OE+'OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

3.0E-04 O.OE+O 
5.0E-03 O.OE+O 
S.OE-03 O.OE+O 

5.OE-03 2.0E-C 

3.0E-03 l.OE+O 

2.0E-02 O.OE+O 

4.OM3 O.OE+O 

6.1E-02 O.OE+O 

5.OE-05 O.OE+O 

TOtd 
Dud& Groundwater 

- TOtd Affected 

O.OE+OO 
O.OE+OO 
O.OE+OO 

2.OE-02 

l.OE+Ol 

6.3E-03 
4.9E-05 
7.1E-04 

2.0E-02 

l.OE+OI 

O.OE+OO 6.8E-07 

O.OE+OO O.OE+OO 

O.OE+OO 7.2E-08 

O.OE+OO 5.3E-OS 
~ 3.OE-04 O.OE+O 

Total Pathway: l.OE+O 
1 

Total Rad + Chem l.OE+OI l.OE+Ol 

. 

,c fla Pi3 

~~\CRUZRI\ABQ\SVGONRCW.XLS\2R/94; 10:32 Ah4 



2 
~ 

sb 
U c( 

U-238 2.89E-M 2.1E+OZ 2.8E-11 S.9E-05 
Total Pathway: 1.6E-Oi 

CS-137 5.20E-02 9.6@+01 2.8E-11 2.7E-09 -137 I.82E-M 1.3E+02 2.8E-11 3.7E-09 
NP-237 6 . ~ 1 ~ - 0 5  1 . 2 ~ 0 1  2.21240 2.m-11 NP-237 5.92E-06 4.48-02 2.2E-10 9.6E-12 
PU-238 3.08E-07 5.7804 2.2E-10 1.2E-13 PU-238 6.lSE-08 4.5E-04 2.2E-10 1.OE-13 
PU-239 1.31E-07 2.4E-04 2.3E-IO 5.6E-3-34 PU-239 2.63E-08 1.9E-04 2.3E-IO 4.4E-14 
RA-226 3.34E-02 6.1E+01 1.2E-10 7.4E-09 RA-?26 6.01E-M 4.4E+OL 1.2B10 5.3E-08 
RA-228 4.84E-03 8.9E+00 1.OE-IO 8.9E-10 RA-228 8.71E-03 6.4E+01 1.OE-10 6.4E-OS 
SR-90 i . m - m  ~ .OE+OO 3 . 6 ~ 1 1  I.IE-IO SR-90 8.068-03 5.9@+01 3.6811 2.1E-OS 
TC-99 7.468+00 1.4E+04 1.3E-12 1.8E-08 TC-99 8.78~+00 6 .5~+04 1.3~-12 8 . 4 ~ 0 8  
TH-228 1.24E-04 2.3E-01 532-11 1.3E-11 TH-228 i . a ~ - 0 4  7 . 6 ~ 0 1  S.SE-I~ 4 . 2 ~ - i i  
TH-230 4.27E-W 7.9E-01 1.3E-11 1.OEll TH-230 3.56E-W 2.6E+00 1.3E-11 3.4E-11 
TH-232 1.23E-0 2.3E-01 I.2E-11 2.7E-12 TH-232 1.03E-04 7.6E-01 I.2E-11 9.IE-ll 
u-234 8.96E-03 1.6@+01 1.6E-11 2.6E-10 U-234 2.69E-02 2.0E+02 1.6E-11 3.2E-05 
U-235 4.33E-04 8.OE-01 1.6E-11 1.3E-11 U-235 1.3OE-03 9.5E+00 1.6E-11 l.SE-l( 
U-238 ' 9.63E-03 1.8E+01 2.8E-11 5.OE-10 

Arsenic 
BClyUiUm 
chrrmilrm 
Lead.  
Molybdmum 
TH-TOTAL 
U-TOTAL 
AccDaphIhy lene 
Bcazo(a)anthraccae 
BcoZo(a)py rcne 
Bcazo@)flUOnUthmC 
&nzdghOFWlmc 
Bcnzo(L)ftuoranthcne 
bis(2-Emylhexyl)phthalatc 
Carbazole 
c b r y m e  
Dibcozo(a,h)anIhracme 
Dibcnzofuran 
lndmo(l,2,3-cd)pyme 
P h C n a a h C  
Methylme chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

4.388-09 
1.08E-04 
3.18E-05 
0.00E+00 
0.00E+00 
9.17E-05 
0.00E+00 
5.34E-05 
2.17E-04 
5.58E-04 
0.00E+00 

1.34E-03 
2.52E-08 
2.95E-06 
5.87E-05 
4.33E-05 
0.00E+00 
6.65E-03 

0.00E+00 
1.9SE-11 
3.938-06 
2.76E-06 

0.00E+00 

1.8E-11 
4.48-07 
1.3E-07 

O.OE+OO 
O.OE+OO 

3.8E-07 
O.OE+W 

2.2E-07 
8.9E-07 
2.38-06 

O.OE+OO 
5.5E-06 
1 .OE-10 
I .2E-08 
2.4E-07 
I .8E-07 

O.OE+OO 
2.7E-OS 

O.OE+OO 

1.6E-08 

O.OE+OO 

8.OE-14 

1. LE-08 

4.3E+00 

i.ie+m 
7.3E+00 

9.OE-01 

3.8E-01 
1.4E-M 
2.0E-02 
3.2E-02 

n.ie+oo 

2.OE+00 

7.5E-03 
7.7E+00 
7.7E+00 
1.6E+01 

7.7E-11 

2.4E-07 
6.58-06 
2.IE-06 

2.112-06 
1.5812 
2.4E-10 
7.7E-09 
I .4E-06 

5.5E-05 

6.OE-16 
1.2E-07 
8.78-08 

O.OE+OO 
Endrin kclone 0.00E+00 O.OE+OO 

Tolnl Pathwav: 6.7E-O! 

,;' . , 
\- ' 

Total 
L 

6.4E-09 
3.6811 
2.2E-13 
1.OE-13 * 
6.OE-08 
7.3E-09 
2.2E-09 
I .OE-07 
5.4E-11 
4.4E-11 
1.2E-I1 
3.4E-09 
1.7E-10 , 

6.4E-09 

1 .5E-07 
2.2E-08 

4.38-07 
1.2E-OS 
3.7E-06 

3.7806 
2.6E- I2 
4.3E-10 
1.4E-08 
2.6B-06 

9.8E-OS 

1.1E-I5 
2.2E-07 
I .6E-07 

O.OE+OO 

Q\SBFONRFIXXLSUt2/94; 1036 AM 

?* e Total Rad + Chcm 5.3E-05 Total Rad + Chcm 6.7E-OS]-@ 



TABLE B.3.2-22(3 (mnthued) 
rmTuRE ON-PROPERTY FARMER (RME VALUES) 

SOUTH FIFLD: BEEF AND MILK (GROUNDWATFB AFFECTED) 

c1 c. 

tL 
\o 
- 

O.OOE+OO O.OE+OO 2.2E-10 O.OE+OO 
0.00E+00 O.OE+OO 2.3E-10 O.OE+OO 
O.OOE+OO .O.OE+OO 1.2E-IO O.OE+OO 

3.13E-03 2.3E+01 3.6E-11 8.3E-10 
O.OOE+OO O.OE+OO 1.OE-10 O.OE+OO 

3.97E+00 2.9E+04 1.3E-12 3.8E-08 

I Total Pathway: 1.5E-06 Total Pathway: 1.8E-05 

IngestionlBecf 
Compound Conc'ninBecf(m&kd 

Arsenic O.OOE+OO O.OE+OO 1.8E+00 O.OE+OO 

Q 

43 

4 

Beryllium 
Chromium 
Lead 
Molybdenum . 
TH-TOTAL 
U-TOTAL 
Accnaphthylcne 
Benzo(a)anthraccne 
Benzo(a)pyrme 
Benzo@)fluoranthene 
Benzo(g , h, i)perylene 
Benzo(k)fluomnthene 
bis(2-Ehylhexyl)phthalate 
Carbazole 
Chrysene 
Dibenzo(a.h)anthracene ' 
Dibenzofumn 
Indeno(I,2,3-~d)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

O.OOE+OO O.OE+OO 4.3E+00 
0.00E+00 O.OE+OO 
O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO l.lE+OO 
O.OOE+OO O.OE+OO 7.3E+00 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 3.8E-01 
0.00E+00 O.OE+OO 1.4E-02 
O.OOE+OO O.OE+OO 2.0E-02 
O.OOE+OO O.OE+OO 3.2E-02 
O.OOE+OO O.OE+OO 8.1E+00 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 2.OE+OO 
0.00E+00 O.OE+OO 
O.OOE+OO O.OE+OO 7.58-03 
O.OOE+OO O.OE+M) 7.7E+00 
O.OOE+OO O.OE+OO 7.7E+00 
O.OOE+OO O.OE+OO 1.6E+01 

6.228-03 6.4E-06 

6.58E-02 6.8E-05 

0.00E+OO O.OE+OO 9.OE-01 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE + 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

Endrin ketone 0.00E+00 O.OE+OO 
Total Pathway: O.OE+OC 

Total Rad + Chem 1.5E-06 

FER\CRUZRI\ABQ\SBFONRRhr,XLS\2n/94; 1O:ZO AM 

Beryllium 
chromium 
Lead 
Molybdenum 
TH-TOTAL 
U-TOTAL 
Acensphthylme 
Benzo(a)anthracmc 
Benzo(a)pyrme 
Benzo@)fluoranthene 
B=o(g.h.i)perylae 
Benzo(k)fluomthene 
biP(2-Ehylhexyl)phthahte 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofiuan 
Meno( 1.2,3-cd)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 
EndM ketone 

O.OOE+ 00 
0.00E+OO 
O.OOE+OO 

1 S6E-03 
O.OOE+OO 

1.98E-01 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.WE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
0.00E+00 
O.OOE+ 00 
O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 
O.OOE+ 00 
O.OOE+OO 
O.OOE+OO 
0.00E+00 

O.OE+OO 
O.OE+OO 
O.OE+OO 
6.4E-06 

O.OE+OO 
8.1E-M 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
0. OE + 00 

4.3E+OO O.OE+OO 

l.lE+OO O.OE+OO 
7.3E+00 O.OE+OO 

9.0E-01 O.OE+OO 

3.8E-01 O.OE+OO 

2.0E-02 O.OE+OO 
3.2E-02 O.OE+OO 

8.1E+00 O.OE+OO 

1.4E-02 O.OE+OO 

2.OE+00 O.OE+OO 

7.5E-03 O.OE+OO 
7.7E+00 O.OE+OO 
7.7E+00 O.OE+OO 
1.6E+01 O.OE+OO 

O.OE+OO 
Total Pathway: O.OE+OC 

Total 
Du& & Groundwater 

g Affeded 

O.OE+OO 

O.OE+OO 
O.OE+ 00 
O.OE+OO 
O.OE+OO 

4.6E-08 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.7E-10 

8.7E-10 

6.4E-06 
3.4E-07 
1.2E-05 

0 .OE + 00 
O.OE+OO 

6.4E-09 

2.2E-13 
1.OE-13 

7.38-09 
3.1E-09 
1.5E-07 
5.4E-11 
4.4E-11 

2.OE-IO 

6.OE-08 

1.2E-11 
6.4E-06 
3.48-07 
1.2E-05 

1SE-07 
2.2E-08 

O.OE+OO 
O.OE+OO 
O.OE+OO 

4.3E-07 
1.2E-05 
3.7E-06 

0 .OE + 00 3.7E-06 
0 .OE + 00 2.68-12 
O.OE+OO 4.3E-10 

n a  O.OE+OO 1.4E-08 
O.OE+OO 2.6E-06 

9.8E-05 0. OE + 00 

- 8  
O.OE+OO I . I E - I ~  8 L A 
O.OE+OO 2.2E-07 . % U  

0 .OE + 00 O.OE+OO . : . g 
O.OE+ 00 1.6E-07 'j 

Total Rad + Chem I .8E-05 Totol: 1.9E-OS . -  



TABLE B =(a) (continued) 

SOUTH FIELD: BEEF AND MILK OUST AFFECTED) 
Noncarcinogenic Hazard 

FUTURE ON-PROPERTY FARMER (RME VALUES) 

cs-137 5.2E-02 9.6E+01 
NP-237 6.5E-05 1.2E-01 
PU-238 3.IE-07 5.7E-04 
PU-239 1.3E-07 2.4E-04 
RA-226 3.3E-02 6.1E+01 
RA-228 4.8B-03 8.9E+OO 
ISR-90 1.6E-03 3.0E+OO . 
TC-99 7.SE+OO 1.4E+04 
TH-228 1.2E-04 2.3E-01 
~TH-230 4.3E-04 7.9E-01 
TH-232 1.2E-04 2.3E-01 
~u-234 9.OE-03 1.6E+01 
U-235 4.3E-04 8.0E-01 
IU-238 9.68-03 1.8E+01 

T d  pathway: O.OEi 

CS-137 
hT-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235 

1.82E-02 
5.92E-06 
6.15E-08 
2.63E-08 
6.01E-02 
8.71E-03 
8.06E-03 

8.78E+OO 
I Sr3E-04 
3.56E-04 
l.03E-04 
2.69E-02 
1.30E-03 

I 

2.3E-06 9.3E-09 3.0E-04 3.IE-OS 
Beryllium 
Chrcmium 
Lead 
Molybdenum 
TH-TOTAL 

Accnaphtbylcne 

Benzo(a)pyrcoc 
Bcn,zo@)fluoranthcnc 
Bcnzo(g,h,i)pcrylcac 
Benm&)fluoranthcne 
bis(2-Ethylhcxy1)phthalatc 
Carbazole 
chryscnc 
Dibenm(a,h)anthrnccne 
Dibcnzofuran 
Indcno(l,2,3-~d)pyrme 
PhCflanthfcnC 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 
Endrin ketone 

U-TOTAL 

Bcozo(a)antbraccne 

4.9E-06 
4.OE-OQ 
3. BE-OS 

O.OE+OO 
O.OE+OO 

3.1E-05 
O.OE+OO 

I .7E-04 
6.9E-04 

O.OE+OO 
4.2E-03 
8.0E-08 
9.38136 
I .9E-04 
1.4E-04 

O.OE+OO 
2.1E-02 

O.OE+OO 
6.2E-ll 
1 .2E-OS 
8.78-06 

O.OE+OO 
O.OE+OO 

I . 8 ~ - 0 3  

5.OE-09 
4.1E-07 
3.9E-08 

O.OE+OO 
O.OE+OO 
3.1E-08 

O.OE+OO 
I .7E-07 
7.IE-07 
1.8E-06 

O.OE+OO 
4.3E-06 
8.2E-ll 
9.SE-09 
1.9E-07 
1.4E-07 

O.OE+OO 
2.2E-OS 

O.OE+OO 
6.3E-14 
1.3E-08 
9.OE-09 

O.OE+OO 
O.OE+OO 

5.OE-03 l.0E. 
S.OE-03 8.1E 

5.0E-03 O.OE+ 

3.0E-03 1.OE. 

2.OE-02 4.1E 

4.OE-03 O.OE+ 

6.w-02 1 .0~ .  

5.OE-OS O.OEt 

I 
Total Pathway: 3 3 3  

m\ Q\SBFONHFD.XLS\2/2/94; 1036 AM e Total Rad + Chcm 3.SE-04 

Beryllium 
cllrcmium 
Lead 
Molybdenum 

U-TOTAL 
Accnaphtby lcne 

TH-TOTAL 

&nzo(a)MthraCCnC 
BcnzoOpy- 

Bcnzo(g,h,Dpcryl= 
Bam@)fluoranthene 

Bcnzo(k)fluoranthcne 
bis(2-Ethylhcxyl)phthahtc 
Carbazole 
chry-e 
Dibenzo(a,h)anUuaccne 
Dibenzofurao 
Indcno(l,2,3-cd)pyrmc 
Phcnanthrcnc 
Methylcne chloride 
Aroclor I 2 h  
Aroclor 1260 
DicldM 
Endrin ketone 

4.4E-09 1.8E-ll 
l.lE-04 4.4E-07 
3.2E-05 1.3E-07 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

9.2E-05 3.8E-07 
O.OE+OO O.OE+OO 

5.3E-05 2.2E-07 
2.2E-04 8.9E-07 
5.6E-04 2.3E-06 

O.OE+OO O.OE+OO 
1.3E-03 5.5E-06 
2.5E-08 1.OE-10 
2.9E-06 1.2E-08 
5.9E-05 2.4E-07 
4.38-05 1.8E-07 

O.OE+OO O.OE+OO 
6.6E-03 2.7E-OS 

O.OE+OO O.OE+OO 
2.OE-ll 8.OE-14 
3.98-06 l.6E-08 
2.8E-06 l.lE-08 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

S.OE-03 3.68-09 
S.OE-03 8.9E-OS 

S.OE-03 O.OE+OO 

3.0E-03 l.3E-04 

2.0E-02 5.2E-09 

4.OE-03 O.OE+W 

6.lE-02 l.3E-12 

5.OE-OS O.OE+OC 

L 
Total Palhwav: 2.58-04 

2.9E-04 
1 . O M  
1.7E-04 

O.OE+OO 

1.4E-04 

9.3E-09 

O.OE+OO 

Total Rad + C h ~ m  2.58-04 TNu: v 



TABLE B.3.2-22(11) (continued) 
FUTURE ON-PROPmTY FARMEU (RME VALUFS) 

SOUTH FIFLD: B W  AND MILK (GROUNDWATJB AFFECTED) 
Nnnmrcinnomic Ha7ard 

a 
a 
a 

0-  --- --I.- . -. - 

3.1E-04 5.6E-01 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
6.3E-04 1.2E+OO 

3.4E+00 6.28+03 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
1.7E+OL 3.1E+04 

Total Pathway: O.OEi 

Arsenic 
Beryllium 
Chromium 
Lad 
Molybdenum 
TH-TOTAL 
U-TOTAL 
Accasphthylene 
&No(a)anthracene 
B==&)pY=ne 
Bcnzo(b)fluoranthenc 
&No(g.h,i)pcrylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl)phthalatc 
Cahazolc 
Chrysenc 
Dibcnzo(a,h)mthracene 
Dibcnzofuran 
Indcno(l,2,3-cd)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

CS-137 
NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
S R-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235 

. 

O.OOE+OO 
2.78E-05 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

3.13E-03 
3.97E+OO 
O.OOE+OO 
0. OOE + 00 
O.OOE+OO 
5.03E + 0 1 
2.68E + 00 

Arsenic 
Beryllium 
ChrOmilrm 
Led 
Molybdenum 
TH-TOTAL 
U-TOTAL 
Actnaphthylene 
Buuo(a)anthracene 
Bcnzo(a)py=nc 
Benzo(b)fluoranthenc 
Benzo(g. h. i)pcrylme 
Bcnzo(k)fluornnthcne 

Cahszole 
ctuysene 
Dibcnzo(a,h)anthracaw 
Dibcnzofuran 
Indeno(l.2.3-cd)pymc 
Phenanthrene 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

bk(2-EthylhexyI)phthalstc 

I IngtstionlBccf 
Compound Conc'ninBwf(makgJ e 

4.OE-03 O.OEt _ _  
a a  

O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

6.2E-03 6.4E-06 
O.OE+OO O.OE+OO 

6.68-02 6.8E-05 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

6.lE-02 O.OE+OO 

3.0E-04 O.OE+O 
5.0E-03 O.OE+O 
5.0E-03 O.OE+O 

5.OE-03 1.3E-0 

3.0E-03 2.3Ed 

4 0  
" B  s s  

- h )  
O.OE+OO 2.48-12 

2.0E-02 O.OE+O 

4.OE-03 O.OE+O 

6.1E-02 O.OE+O 

5.OE-05 O.OE+O 
Endrin ketone O.OE+OO O.OE+OO 

Total Pathway: 2.4E-0 
Total Rad + Chem 2.4E-02 

I.~\CRUZRl\ABQ\SBFONRI;W.XLS\2R/94; 1O:ZO AM 

Ingcation/Milk 
Compound Conch-Milk (m.u/L) Rtwo) 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
2 .OE-0 1 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE + 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
0. OE + 00 
0. OE + 00 
O.OE+OO 
0. OE + 00 
O.OE+OO 

1.6E-03 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
8.lE-04 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

-O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

6.4E-06 

3.0E-04 0.OE-t 
5.OE-03 0.OE-t 
5.0E-03 0.OE-t 

5.OE-03 1.3E- 

3.0E-03 2.7E- 

2.OE-02 O.OES 

Totd 
Dust & Cmundanter 

- TOrd A f t 4  

0 .OE + 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+ 00 

O.OE+OO 
O.OE+OO 
O.OE+OO 

2.6E-03 

2.9E-01 

O.OE+OO 

2.9E-04 
1.0E-06 
1.7E-04 

2.6E-03 

2.9E-01 

9.3E-09 

O.OE+OO 5.OE-05 O.OE+OO 

. Total Pathway: 2.7E-01 
Endrin ketone O.OE+OO O.OE+OO 

Total Rad + Chem 2.7E-01 Tom/: 3.OE-01 3 . 0 E - q  4,: , 

Ss- 
-. 

> , . I  , 



TABLE B33-22&) 
FUTURE ON-PROPERTY CHlLD 

SOUTH FIELD: BEEF AND MILK (DUST AFFECTED) 
CbdnogaJc Risk 

NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-235 

6.51E-05 
3.08E-07 
1.31E-07 
3.34E-02 
4.84E-03 
1.61E-03 

7.46E+00 
1.24E-04 
4.27E-04 
1.23E-04 
8.96E-03 
4.33E-04 

4.0E-03 
1.9E-05 
8.OE-06 

2.OE+OO 
2.9E-01 
9.8E-02 
4.5E+02 
7.5E-03 
2.6E-02 
7.5E-W 
5SE-01 
2 . 6 ~ 0 2  

2.2E- IO 
2.2E-IO 
2.3E-10 
1.2E-10 
1.OE-10 
3.6E-11 
1.3E-12 
5.5811 
1.3E-11 
1.2E-11 
1.6E-I1 
1.6E-11 

8.7E-13 
4.1E-15 
1.W-15 
2.4E-10 
2.9E-11 
3.5E-12 
5.9E-IO 
4.2E-13 
3.4E- 13 
9.OE-14 
8.7B 12 
4.2E-13 

NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
~ n - 2 3 0  
TH-232 
u-234 
U-235 

5.92E-06 
6.15E-08 
2.63E-08 
6.01E-02 
8.7 1 E03 
8.06E-03 

8.78E+00 
1.03E-04 
3.56E-M 
1.03E-04 
2.69E-02 
1.3OE-03 

8.5E-03 
8.8E-05 
3.8E-05 

8.6E+01 
1.2E+01 
1.2@+01 
1.3E+04 

ISE-01 
S.lE-01 
ISE-01 

3.8E+01 
1.9E+00 

2,2E;10 
2.2E-10 
2.3E-10 
1.2E-10 
1.OE-10 
3.6E-11 
1.3E-12 
5SE-ll 
1.3E-1 I 
1.2E-I1 
1.6E-11 
1.6E-11 

1.9E-12 
1.9E-14 
8.6E-15 
1 .OE-08 
1.2E-09 
4.1E-IO 
1.6E-08 
8.1E-12 
6.6E-12 
1.8E-12 
6.1E-IO 
3.OE-11 

U-238 9.63E-03 5.9E-01 2.8E-11 1.6E-111 IU-238 2.89E-02 4.1@+01 2.8E-11 1.2E-091 
T d  Pathway: 9.8E-10 T d  Pathway: 3.1E-08 

3.96E-04 6.3B-08 
3.82E-05 6.1E-09 

O.OOE+OO O.OE+M 
0.00E+00 O.OE+00 

3.06E-05 4.9E-09 
0.00E+00 O.OE+Oo 

1.69E-04 2.7E-08 l . lE+W 2.9E-08 
6.87E-W l.lE-07 7.3E+00 8.OE-07 

&nzo(b)f lUOfMthCnC 1.76E-03 2.8E-07 9.OE-01 2.5E-07 
&nzo@,b,i)pcrylene 0.00E+00 O.OE+Oo 
Bauo(k)fluoranthene 4.23E-03 6.7E-07 3.8E-01 2.6E-07 
bis(2-Ethylhcxyl)phlhslatc 7.98E-08 1.3E-11 1.4E-02 1.8E-13 

9.27~-06 1 .~e-09  2 . 0 ~ ~  2 . 9 ~ 1 1  
1,868-04 3.0E-08 3.2E-02 9.4E-10 

Dibcnzo(a,h)anthracce 1.37804 2.2E-08 8.1E+00 1.8E-07 
0.00E+00 O.OE+W 

0.00E+00 O.OE+OO 
2.1OE-02 3.3B-06 2.OE+00 6.7E-06 

Methylene chloride 6.18E-11 9.8E-15 7%-03 7.48-17 
1.24E-05 2.OE-09 7.7E+00 1.5E-08 
8.74E-06 1.4E-09 7.7E+00 l.lE-08 
0.00E+00 O.OE+OO 1.6E+01 O.OE+W 

Total Pathway: 8.2E-01 

Q\SBFONKCD.XLS\ZRI; 10:21 AM ?* 
Total Rad + Chem 8.2E-06 

Arsenic 

chromium 
Lcad 
Molybdenum 
TH-TOTAL 

Beryllium 

U-TOTAL 
Accnaphthy lenc 
Bcnzo(a)MthIk~CeOC 
&nZo(a)py== 
Bcnzo(b)fhroranthenc 
Bcnzo(g,h,i)perylene 
Bam(k)fluoranthcne 
bis(2-Ethylhcxyl)phtatc 
carbazole 
CtuY-e 
Dibcnzo(a,h)mhcce 
Dibcnzofuran 

PhCllMUUUlC 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 
Endrin kclone 

Indcno(l,2,3-cd)pyme 

2.26E-06 
4.38E-09 
I .08E-O4 
3.18E-05 
0.00E+00 
0.00E+00 

9.17E-05 
O.OOE+Oo 
S.34E-05 
2.17E-04 
5.58E-04 
0.00E+00 

1.34E-03 
2.52E-08 
2.95E-06 
5.87E-05 
4.33E-05 
@.00E+00 

6.65B-03 
0.00E+00 

1.95E-I 1 
3.93E-06 
2.768-06 

0.00E+00 
0.00E+00 

8.4E-09 1.8E+00 1.5E-08 
1.6811 4.3@+00 7.OE-ll 
4.OE-07 
1.2E-07 

O.OE+W 
O.OE+cm 

3.4E-07 
O.OE+OO 

2.OE-07 l.lE+00 2.2E-07 
8.1E-07 7.3@+00 5.9E-06 
2.lE-06 9.OE-01 1.9E-06 

O.OE+OO 
5.OE-06 3.8E-01 1.9E-06 
9.4E-ll 1.4E-02 1.3E-12 
1.m-08 2.OE-02 2.2E-10 

1.6E-07 8.1@+00 1.3E-06 
2.212-07 3.2~-02 ~ .OE-W 

O.OE+OO 

O.OE+OO 
2.5E-05 2.OE+00 5.OE-05 

7.3E-14 7%-03 5.5E-16 
1.5E-08 7.7E+00 l.lE-07 
1.OE-08 7.7E+00 7.9E-08 

O.OE+OO 1.6E+01 O.OE+CK 
O.OE+OO 

Total Pathway: 6.1E-0 
Total Rad + C h ~ m  6.1 E-0 

8.2E-10 
2.7E-12 
2.3E-14 
1.OE-14 
1. LE-08 
1.3E-09 
4.2E-IO 
1.7E-08 
8SE-12 
6.9E-12 
1.9E-12 
6.2E-10 
3.OE-11 
1.2E-09 

3.6E-08 
3.4849 

2.58-07 
6.7E-06 
2.112-06 

2.2E-06 
1.5E-I2 
2SE-10 
7.9E-09 
I .5E-06 

5.612-05 

6.2816 
1.3E-07 
9.OE-OS 

O.OE+M) 



-. NP-237 . 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 

TH-230 
TH-232 
U-234 
U-235 
U-238 

~ ~ - 2 2 8  

3.068-04 1.9M2 2.2E-10 
0.00E+00 O.OE+OO 2.2E-10 
0.00E+00 O.OE+OO 2.3E-10 
O.OOE+OO O.OE+OO 1.2E-10 
0.00E+00 O.OE+OO 1.OE-10 
6.27E-04 3.8E-02 3.6E-11 

3.38E+00 2.1E+O2 1.3E-12 
0.00E+00 O.OE+OO 5.5E-11 
0.00E+00 O.OE+OO 1.3E-11 
0.00E+00 O.OE+OO 1.2E-11 
1.68E+01 1.OE+03 1.6E-11 
8.95E-01 5.4E+01 1.6E-11 

Total Pathway: 
1.85E+01 l.lE+03 2.8E-11 

TABLE B.3.2-220~) (mntlnued) 
FUFURE ON-PROPFRTY CHILD 

SOUllI FIFLD: B W  AND MILK (GROUNDWATFR -TED) 

4.9E-08 

C h d  
ItlgcatioalBcef 

Compound Conc'ninBecf(mnkg) & Risl; 
ArscnlC O.OOE+OO O.OE+OO 1.8E+00 O.OE+OO 
Beryllium 
Chromium 
Lcad 
Molybdenum 
TH-TOTAL 
U-TOTAL 
Acmaphthylenc 
Bcnzo(a)snhccnc 
Benzo(s)pyrcne 
&No@)fluomnthcnc 
Bcnzo(g.h.i)pcrylcne 
Bcnzo(k)fluoranthene 
bis(2-Eihylhcxyl)phIhahslstc 
Carbazole 

Dibcnzo(a.h)snthracenc 
Dibcnzofumn 
Indcno( 1.2,3-cd)pyrcne 
PhCnanrhrcOC 

Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

ChryBeJlt 

0.00E+00 O.OE+OO 4.3E+00 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

0.00E+00 O.OE+OO 
6.58E-02 1.OE-05 

0.00E+00 O.OE+OO 
. 0.00E+00 O.OE+OO l.lE+00 

0.00E+00 O.OE+OO 7.3E+00 
0.00E+00 O.OE+OO 9.0E-01 
0.00E+00 O.OE+OO 

' 0.00E+00 O.OE+OO 3.8E-01 
0.00E+00 O,.OE+OO 1.4E-02 
0.00E+OO.O.OE+OO 2.0E-02 
0.00E+00 O.OE+OO 3.2E-02 
0.00E+00 O.OE+OO 8.1E+00 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 2.OE+00 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 7.5E-03 
0.00E+00 O.OE+OO 7.7E+00 
0.00E+00 O.OE+OO 7.7E+00 
0.00E+00 O.OE+OO 1.6E+OI 

6.22E-03 9.9E-07 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

Endrin ketone O.OOE+OO O.OE+OO 
Total Pathway: O.OE+O( 

Total Rad + Chem 4.9E-08 

FER\CRU2RI\AUV\SBI;ONRCW,XLS\2/2/94; 10:42 A M  

CS-137 O.OOE+OO O.OE+OO 2.8E-11 O.OE+W 

PU-238 0.00E+00 O.OE+OO 2.2E-10 O.OE+W 
PU-239 0.00E+00 O.OE+OO 2.3E-10 O.OE+OO 

NP-237 . 2.78E-05 4.OE-02 2.2E-10 8.7E-12 

RA-226 0.00E+00 O.OE+OO 1.2E-10 O.OE+W 
,RA-228 0.00E+00 O.OE+OO 1.OE-10 O.OE+W 
SR-90 3.13E-03 4.5E+00 3.6E-11 1.6E-10 
iTC-99 3.97E+00 5.78+03 1.3E-12 7.4E-09 
,TH-228 0.00E+00 O.OE+OO 5.5E-11 O.OE+W 
TH-230 0.00E+00 O.OE+OO 1.3E-11 O.OE+W 
TH-232 0.00E+00 O.OE+OO 1.2E-11 O.OE+W 

U-235 2.68E+00 3.8E+03 1.6E-11 6.1E-08 
U-238 5.55E+01 7.91+04 2.8E-11 2.2E-06 

u-234 5.03E+01 7.2E+04 1.6E-11 1.2E-06 

Total Pathway: 3.4E-OC 

Arsenic 
Beryllium 
chromium 
Lcad 
Molybdenum 
TH-TOTAL 
U-TOTAL. 
Accnsphthy lcnc 
Bcnzo(a)snhccnc 

Benzo@)fluomnthcnc 
Benzo(g,h.i)pcrylcnc 
Benzo(k)fluomthmc 
bis(2-Etbylhcxyl)ph~latc 
Carbazole 

Dibcnzo(a,h)mthraccnc 
Dibcnzofumn 
Indeno(l,2,3-cd)pyrenc 
Phenanthrene 
Mcthylcnc chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 
Endrin ketone 

B-o(a)py -e 

Chryaenc 

0.00E+00 
0.00E+00 
0.00E+00 
O.OOE+ 00 

1 S6E-03 
0.00E+00 

1.98E-01 
. 0.00E+00 

O.OOE+ 00 
O.OOE+ 00 
0.00E+W 
0.00E+00 
0.00E+W 
0.00E+00 
O.OOE+OO 
0.00E+00 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
0.00E+00 
0.00E+00 
O.OOE+OO 
0.00E+00 
0 .OOE + 00 

O.OE+OO 1.8E+00 O.OETO0 
O.OE+OO 4.3E+00 O.OE+OO 
O.OE+OO 
O.OE+OO 

5.8E-06 
O.OE+OO ' 

7.4E-04 
O.OE+OO 
O.OE+OO l.lE+00 O.OE+OO 
O.OE+OO 7.3E+W O.OE+OO 
O.OE+OO 9.0E-01 O.OE+OO 
O.OE+OO 
O.OE+OO 3.8E-01 O.OE+OO 
O.OE+OO 1.4E-02 O.OE+OO 

O.OE+OO 3.2E-02 O.OE+OO 
O.OE+OO 8.1E+00 O.OE+OO 
O.OE+OO 
O.OE+OO 2.OE+OO O.OE+OO 
O.OE+OO 
O.OE+OO 7.5E-03 O.OE+OO 
O.OE+OO 7.7E+00 O.OE+OO 
O.OE+OO 7.7E+00 O.OE+OO 
O.OE+OO 1.6E+01 O.OE+OO 
O.OE+OO 

O.OE+OO 2.OE-02 O.OE+OO 

Total Pathway: O.OE+O( 

I 

I 

I 
I 

I 
I 
I 

I 

I 

I 

I 

I 

I 
- 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.6E-10 

O.OE+OO 
O.OE+OO 
O.OE+OO 

1.2E-06 
6.2E-08 
2.3E-06 

1.3E-11 

7.6809 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

0 .OE + 00 

0 .OE + 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 

TOtd 
Dust 81 Groundwater 

A f f d  

8.2E-10 
1.6E-11 
2.38-14 
1.OE-14 
1.1E-08 
1.3E-09 
5.8E-10 
2. 5E-08 
8SE-12 
6.9E-12 
1.9E-12 
1.2E-06 
6.2E-08 
2.3E-06 

3.68-08 
3.4E-09 

2.5E-07 
6.7E-06 
2.1E-06 

2.2E-06 
1.5E-12 
2.5E-10 
7.98-09 
1.5E-06 

5.6E-05 

6.2E-16 
1.3E-07 
9.OE-08 

O.OE+OO 

Total Rad + Chem 3.48-06 T m l :  3.58-06 7.3t- 



TABLE B.3.2-220~) (continued) 

SOUTB FIELD: BEEF AND MILK (DUST AFFECTED) 
Noncclrclnogtnic Hazard 

FUTURE ON-PROPERTY CHILD 

-* i 

c 

3.1E-07 1.9EOS 
1.3E-07 8.OE-06 
3.3E-02 2.OE+OO 6.01E-02 
4.8E-03 2.9E-01 8.7lE-03 
1.6E-03 9.8E-02 8.06E-W 

7.SE+OO 4.5E+02 8.78E+W 
I.2E-04 7.93-03 I.03E-04 
4.3E-04 2.6E-02 3.56B-04 
1.2E-04 7.SE-03 I .03E-04 
9.OE-03 5.5E-01 2.69E-02 
4.3E-04 2.6E02 1.30E-W 

? 
tc, 
w Y U 

N 
P 

3.0E-04 3.3E-04 

(3 

c3 .,w 

Arsenic 
Beryllium 
Cluauium 
L a d  
Molybdenum 
TH-TOTAL 
U-TOTAL 
Acnraphthylcne 
&nzo(a)anUuaccne 
BcnzooPYme 
&nzo@)tluoranthcnc 
&nzo(g,h,i)pcrylcne 
Beazo(k)fluoranthcnc 
bi@-J3hylhexyl)phlh&Ic 

zz;  
Dibcnzo(a,h)anthraccne 
Dibauofuran 
Indeno(l,2,3-cd)pyme 
PhaLanthICnC 
Mcthylcnc chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

7.SE-OS 1.4E-07 
4.9E-06 9.0E-09 
4.OE-04 7.3E-07 
3.8E-OS 7.1E-08 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
1.7E-04 3.1E-07 
6.9E-04 1.3E-06 
1.8E-03 3.3B-06 

O.OE+OO O.OE+OO 
4.28-03 7.88-06 
8.0E-08 1.5E-10 
9.3E-06' 1.7E-08 

, 3.11305 5.7~-08 

1.9e-04 3 . 4 ~ 0 7  

2 . 1 ~ 0 2  3 . 9 ~ 4 5  

6 . 2 ~ - I I  I . I E - I ~  

1.4E-04 2.5E-07 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 

1.2E-OS 2.38-08 
8.78-06 1.6E-08 

O.OE+OO O.OE+OO 

3.OE-04 4.7E-041 IArscnic 2.3E-06 9.88-08 
5.OE-03 1.8E-06 
S.OE-03 1.5E-04 

S.OE-03 O.OE+OO 

3.0E-03 l.9E-05 

2.0E-02 7.48-09 

4.OE-03 O.OE+OO 

6 . 1 ~ - m  1 . 9 ~ 1 2  

I 5.OE-OS O.OE+OO 

Beryllium 

Lcdd 
Molybdenum 
TH-TOTAL 
U-TOTAL 
Accnaphthy lcne 
Rcnzo(a)anthraccnc 
Bcozo(a)~~nne 
Bcozo@)flw~anthcnc 
Bcnzo(g,h,Dpcrylme 
Bcnzo(L)fluoranthcne 
bia(2-E1hylhcxyl)phthalatc 
Carbazole 

Dibam(a,h)anhccne 
Dibcnzofuran 
Indcno(l,2,3-cd)pyrcnc 
PhcnanthrrnC 
Mcthylcnc chloride 
Aroclor 1254 
Aroclor 1260 
Dicldrin 
Endrin kctune 

Chrymc 

4.4E-09 1.9E-10 
l.IE-04 4.7E-06 
3.2E-05 1.4E-06 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 

2.2E-04 9%-06 

~ . ~ E - o s  4 . 0 ~ 0 6  

5.312-05 2.38-06 

5 . 6 ~ ~  2.4e-m 
O.OE+OO o.oe+m 

2.w-08 1. ie-w 
1.3E-03 5.8E-OS 

2.9E-06 l.3E-07 
5.9E-05 2.6E-06 
4.3E-05 1.9E-06 

o.oe+m o.oe+m 
6.68-03 2.9E-04 

O.OE+OO O.OE+OO 
2.OE-ll 8.SE-13 
3.98-06 l.7E-07 
2.8E-06 1.2E-07 

O.OE+OO o.oe+w 
o.oe+w O.OE+OO 

5.OE-03 3.88-08 
S.OE-03 9.4E-04 

s.o~-03 o.oe+a 

3.OE-03 l.3E-03 

2.0E-02 5.5E-08 

4.0~1-03 o.oe+a 

6.18-02 1.4E-ll 

5.OE-OS O.OE+O 
Endrin ketone O.OE+OO O.OE+OO 

Total 

7.9E-04 
1.8E-06 
i.ie-03 

O.OE+OO 

l.3E-03 

- - 4  
g 0  

O.OE+OO 'F 

Q\SBFONRCD.XLSDR194; 10:21 AM 

F:* 0 
Total Rad + Chcm 6.3E-04 Total Rnd + Chcm 2 . 6 E - O 3 #  
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TABLE B.3.2-22&) (mntlnued) 
FUTURE ON-PROPERTY CHILD 

SOUTH FIFLD: BEES AND MILK (GROUNDWATER AFFECTED) 

Lcad 
MolyMeoum 
TH-TOTAL 
U-TOTAL 
Accnsphthylene 
Bcnzo(a)anthraccne 

Bcnzo(b)fluornnthmc 
Bcnzo(g,h.i)pcrylcnc 
Bcnzo(k)fluoranthcne 
bis(2-Ethylhexyl)phlate 
Carbazole 
Chryaenc 
Dibcnzo(a.h)antlmcenc 
Dibenzohuan 
Indcno(l.2.3-cd)pyrcnc 
Phenanlbrene 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

B-~(~)PY== 

No 
.-.-)A 

-- 6 

1- 

O.OE+OO O.OE+OO 
3.1E-04 1.9E-02 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

6.38-04 3.8E-02 
3.4E+OO 2.1E+O2 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
1.7E+01 1.OE+03 
8.9E-01 5.4E+01 

Total Pathway: O.OE+O( 

1- I 

O.OOE+ 00 
2.78E-05 

O.OOE+OO 
O.OOE+OO 
0 .ME + 00 
O.OOE+OO 

3.138-03 
3.978+00 
O.OOE+OO 
O.OOE+ 00 
O.OOE+ 00 
5.03E+01 
2.68E+00 

7 
3 3 3 

rL 
k ,  

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

6.2E-03 1.2E-05 
O.OE+OO O.OE+OO 

6.6E-02 1.2E-04 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

3.0E-04 O.OE+O 
5.0E-03 O.OE+O 
5.OE-03 O.OE+O 

5.OE-03 2.3E-0 

3.0E-03 4.1E-0 

2.0E-02 O.OE+O 

4.OE-03 O.OE+O 

6.1E-02 O.OE+O 

5.OE-05 O.OE+O 
& lEndrinkctonc O.OE+OO O.OE+OO 

' Total Pathway: 4.3E-0 

Arsenic 
Beryllium 
C h r O m i u m  
Lcad 
Molybdmum 
TH-TOTAL 
U-TOTAL 
Accnaphthylene 
Benzo(a)anthracene 
Bcnzo(a)pyrcnc 
&nzo@)fhlorenthcne 
Benzo(g,h,Dpcryl- 
Benzo(k)fluoranthcne 
bis(2-Ethykexyl)phUdetc 
Carbazole 

Dibcnzo(a.h)anthracmc 
Dibcnzohuan 
Indeno(l.2,3-cd)pyrcllc 
Phenanthrcnc 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 
Endrin ketone 

ChrySCnC 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.6E-03 
O.OE+OO 

O.OE+OO 
0. OE + 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
0 .OE + 00 
O.OE+OO 
0. OE + 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
0 .OE + 00 
O.OE+OO 

2 .OE-0 1 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
6.8E-05 

O.OE+OO 
8.6E-03 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

3.0E-04 O.OE+OO 
5.OE-03 O.OE+OO 
5.OE-03 O.OE+OO 

I 5.0E-03 1.4E-02 

3 . 0 ~ 4 3  ~ . ~ E + O I I  

2.OE-02 O.OE+OO 

4.OE-03 O.OE+OC 

6.lE-02 O.OE+OC 

5.OE-05 O.OE+OC 

Totd 
Dust & Groundwater 

- Totd Affeded 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

1.6E-02 

2.9E+00 

O.OE+OO 

7.98-04 
1.8E-06 
l.lE-03 

1.6E-02 

2.9E+ 00 

6.28-08 

O.OE+OO 1.6E-11 - b  

O.OE+OO O.OE+OO . , :-:;. 

~\CRU2RIUBQ\SBFONRCW.XLS\2n/94; 10:42 AM 



TABLE B.3.2-23 
FUTURE, ON-PROPERTY RESIDENI' FARMER (CT VALUES) 

SOUTH FIELlh SURFACE SOIL 

0.12 3.6E+01 2.2E-IO 7.9E-09 
0.05 I.SE+Ol 2.3E-IO 3.6E-09 

30.80 9.38+03 1.2E-10 l.lE-06 
3.88 1.2E+03 1.OE-10 1.2E-07 
1.00 3.OE+02 3.68-11 l.lE-08 

142.00 4.38+04 1.3E-12 5.6E-08 
4.41 1.3E+O3 5.5E-I1 7.3E-08 

13.80 4.28+03 1.3E-11 5.4E-08 
3.99 1.2E+03 I.2E-I1 1.4E-08 
8.66 2.6E+03 1.6E-11 4.28-08 

Total Pathway: 5.2E-06 Total Pathway: 1.6E-06 

I Jnhalation of Pa&ulatm/Soil 
Comwund Conc'n Imnlm3) - Intake a 

Arsenio 2.6E-06 1.3E-08 l.SE+W 1.9E-08 
Beryllium 3.4847 1.6E-09 8.4E+00 1.4E-08 
Chromium 5.OE-06 2.4E-08 4.1E+01 9.88-07 
Lcad 8.88-06 4.2E-08 
TH-TOTAL O.OE+OO O.OE+OO 
U-TOTAL 1.1E-05 5.1E-08 
Accnaphh y lene O.OE+OO O.OE+OO 
Benzo(a)anthracene 2.OE-06 9.5E-09 8.9E-01 8.5E-09 
Benzo(a)pyrcne 3.48-06 1.6E-08 6.1@+00 9.9E-08 
Bcnzo(b)fluoranthene 2.2E-06 l.lE-08 7.5E-01 8.0E-09 

, Bcnzo(k)fluoranthene 2.68-06 1.3E-08 3.2E-01 4.0E-09 
Benzo(g,h,i)pcrylene O.OE+OO O.OE+Oo 

bis(2-Ethylhexyl) phthalate 3.9E-08 1.9E-10 
Carbazole 6,18-08 2.9E-10 
Chryffine 2.28-06 1.OE-08 2.Z-02 2.8E-10 
Dibenzo(a,h)anthracene 6.8E-07 3.3E-09 6.8E+00 2.2E-08 
Dibcnzofuran O.OE+OO O.OE+OO 
Indene( I ,2,3d)pyrene 2.2E-06 1.OE-08 1.7E+W 1.8E-08 
Phenanthrene O.OE+OO O.OE+OO 
Methylene chloride 1.8E-09 8.6E-12 2.OE-03 1.E-14 
Aroclor- 1254 3.2E-08 1.5E-10 
Aroclor-1260 1.9E-08 9.OE-1 I 
Dieldrin . 3.68-09 1.7E-11 1.6E+OI 2.8E-10 

Total Pathway: 1.2E-01 
Endrin ketone O.OE+OO O.OE+OO 

IogestiodSoil 

Arsenic 7.27 1.2E-06 1.8E+00 2.IE-06 

Chromium 13.90 2.3E-06 

TH-TOTAL 36.70 6.2E-06 
U-TOTAL 29.58 5.0E-06 
Acenaphthy lene 1.20 2.OE-07 
Benzo(a)anthracene 5.50 9.3E-07 l.lE+OO 1.OE-06 
Benzo(a)pyrene 9.40 1.6E-06 7.3E+00 1.2E-OS 

&nzo(g,h,i)pcrylene 6.20 1.OE-06 

Compound Conc'n(mc/kg) Intake && 

Beryllium 9.4E-01 1.68-07 4.3E+00 6.88-07 

Lcad 24.58 4.2E-06 

Benzo(b)fluoranthene 6.20 1.OE-06 9.OE-01 9.4E-07 

Benzo(k)fluoranthene 7.30 1.2E-06 3.8E-01 4.78-07 
bis(2-Ethylhexyl) phthalate l.lE-01 1.98-08 1.4E-02 2.6E-IC 
carbazole 1.7E-01 2.9E-08 2.OE-02 5 7E-IC 
Chrysene 6.00 1.OE-06 3.28-02 3 2E-08 
Dibcnzo(a,h)anthracene 1.90 3.28-07 ~ . I E + O O  2 68-06 
Dibcnzofuran 1.3E-01 2.2E-08 
Indeno(l,2,3-cd)pyrene 6.00 1.OE-06 2.OE+00 2.OE-OC 
Phenanthrene 2.30 3.98-07 
Methylene chloride 5.OE-03 8.4E-10 7.58-03 6.3E-12 
Aroclor-1254 8.98-02 1.5E-08 7.7E+00 1.28-07 
Aroclor-1260 5.2E-02 8.88-09 7.Z+OO 6.88-08 
Dieldrin 9.78-03 1.6E-09 1.6E+OI 2 6E-OS 

Tolal Pathway: 2 2E-05 
- Endrin kctone 5.9E-03 1 .OE-09 

ABQ\SFSLONCT.XLA2/2/W; 1048 A M  0 Total Rad + Chem 2.3E-05 



TABLE BJ.2-23 (CO- 

FUTURE, ON-PROPERTY RESIDENT FARMER (CT VALUES) 
SOUTH FIELLh SURFACE SOIL 

Carcinorenic Risk 
L 

Redidon R 
Dermal CoatacUSoil 

I 
Total Pathway: O.OE+W 

1.m-06 
O.OE+ 00 
2.OE-06 
2.SE-06 

O.OE+OO 1.70E+01 O.OE+W 
O.OE+OO 2.568+00 O.OE+W 

Benzo@)fluorantheac O.OE+OO 2.09@+00 O.OE+W 
Ekazo(g,h,i)pcrylcnc 1.3E-05 
&nzo(k)fluoranchcne O.OE+W 8.84E-01 O.OE+W 

O.OE+OO 2.00E-02 O.OE+W 

Dibcm(a,h)anthraceoc O.OE+W 9.00E+00 O.OE+W 
O.OE+ 00 3.56E-02 O.OE+ 00 

O.OE+OO 

4.8B-06 
Indcoo(l,2.3-cd)pyrrne O.OE+OO 2.22E+00 O.OE+OO 

1 . 4 ~ 0 8  7.501i-03 1.0~-io 
i .mo7  I . O ~ E + O I  1.9e-06 
l.lE-07 1.03E+01 l.lE-06 
2.OE-08 1.78E+Ol 3.6B-07 

Total Rad + Chcm 3.1E-05 , ~, . ~\CRU2RRABQ\SFSLONC.XlSWV!M; 1048 AM 

NP-231 9.1E-01 4.3E-07 3.9E-07 
PU-238 4.8~-01 2 .8~- i i  i . 3~ -1 i  

RA-226 1 .2~+02  1 . 2 ~ 4 3  1 . 5 ~ ~ 1 6  
PU-239040 2.0E-01 2.m-11 5.5E-12 

RA-228 I.SE+Ol 2.90E-06 4.5E-05 
SR-90 4.OE+00 O.OE+OO O.OE+OO 

TH-228 1.8E+Ol 5.6E-06 9.8E-05 
TC-99 5.7E+O2 6.OE-13 3.4E-10 

TH-230 5.5E+OI 5.4E-11 3.0E-09 
TH-232 1.6E+01 2.6E-ll 4.lE-10 
u-234 ~ . ~ E + o I  3.0e-11 i.o~-09 
U-235036 I.E+OO 2.48-07 4 . 0 ~ ~ 1 7  
u-238 3.7E+01 3.6E-08 1.3E-06 

Total Pathway: l.SE-04 

External RadiatiodSoil 
Compound 

Not applicsblc 

Total Pathway: O.OE+O 

4.0E-06 
4.3E-07 
2.2E-08 
9.6E-09 
2.9E-06 
4.5E-05 
l.lE-08 
6.OE-08 
l.OE-04 
1.3E-06 
3.6E-07 
7.4B-07 
4.3B-07 
2.9B-06 

23B-06 
2.9E-05 
9.8J2-07 

l.0E-06 
1.2E-05 
9%-07 

4.7E-07 
3.1E-10 
5.m-IO 
3.3J2-08 
2.6E-06 

2.0E-06 ' 

1.1E-10 
2.OE-06 
1.2E-06 
3.88-07 



TABLE B.3.2-23 (COW 
FVTURE, ON-PROPERTY RESIDENT FARMER (CT VALUES) 

SOUTH FllELDr SURFACE SOIL 

S.~E-OS 7.oe-01 0.23 6.9e+oi 
4 . 3 ~ 0 5  3 . 7 ~ 4 1  0.12 3.6e+oi 

i.ie-02 9 . w + o i  30.80 9 . 3 ~ + 0 3  
1 . 4 ~ 4 3  1 . 2 ~ + 0 1  3.88 i . 2 ~ + 0 3  
3.613-04 ~ . I E + O O  1.00 3.0e+o2 
s.ie-02 4 . 4 ~ + 0 2  142.00 4 . 3 ~ + 0 4  

1.8E-05 1.6E-01 0.0s f.W+OI 

T a l  Palhwav: O.OE+OO Told Pathwav: O.OE+O( 

chenlcrl 
Inhalation of Pafliculala/Soil 

fAmL!wd b l a h n m w  
Anoniu 
Borylllum 
LllruIlllUlll 
Lesd 
TII-TOTAL 
U-TOTAL 
Accluphthylono 
Bonzo(a)mtbmoom 
Bow.o(a)pymno 
B o ~ z o ( ~ ) ~ ~ u o ~ M ~ ~ c M  
Bcrv.o(g,h.I)pcrylcno 
&nzo(k)fluomnlhono 
hii(2-Ethylhoxyl) phthalato 
Carbazole 
Chryiono 
Dibeno(a,h)antbnccm 
Dibcnzofu ran 
Indcno( 1,2,3od)pyrcw 
Phenanthrene 
Mclhylcno chloride 
Amclor- I254 
Amclor-1260 
Dieldria 
Endrin ketonc 

Anoniu 7.27 v.sii-on 3.011.04 3.211-02 
1)arylllurn 1.21&06 5.08-03 2,SII-04 
~~lnl l r l iul l l  I .BH.OS S.OU.03 3.78.03 
I4d 3.2U-OS 

4.88.05 
3.90-05 3.08-03 1.38-02 

TI I .TOTAL 
U-TOTAL 
Accnnphthyleno I ~ 8 - 0 6  
&nzo(a)anthraoono 7 . 2 ~ - 0 6  

Baru.o(g.h.i)pcrylcno 8.ie-06 

Carhlv.ol0 2 . 2 ~ 0 7  

Dihcno(a,h)antbtaoeno 2.se-06 

Bclv.o(o)pyrcne I .28-05 
Banr.o(h)fluoranthono 8.18-06 

Bow.o(k)fluoraalhono 9.68-06 
l~im(2-Ethylhoxyl) phthalato 1.48-07 2.08-02 7.28-06 

Chryacno 7.98-06 

1.E-07 4.08-03 4.3E-05 Dihcnzofumn 
Indcno( 1,2.3-cd)pyrcno 7.98-06 
Phcaanlhrcne 3.08-06 
Methylene chlorido 6.68-09 6.IE-02 1.18-07 
Aroclor- 1254 1.28-07 
Aroclor-1260 6 . 8 ~ 0 8  
Dieldrin I . 3 ~ 4 8  5.0e-05 2 . ~ ~ 4 4  
Endrin kaono 7 . 7 ~ 4 9  3 .0~-04  2.68-05 

Z.6OS-06 
3.378-07 
4.91iu.00 
8.808-06 

O.OOE+M) 
I .WB-OJ 

0.008+00 
1.97e-06 
3.378-06 
2.228-06 

0.008+00 
2.6 1 8-06 
3.948-08 
6.098-08 
2. I 5e-w 

2.ise-06 
o.we +00 

6.80847 
0.008+00 

1.798-09 
3.198-08 
1.868-08 
3.58~-09 

o.ooe+oo 

P.8U.00 
1.38-08 
I .vti.07 
3.38-07 

o.ou+oo 
4.08-07 

0.08 + 00 

1.38-07 
8.38-08 

7.413-08 

o.oe+oo 

1.5e-09 

2 . 6 ~ 0 8  
o.oe+w 

6.m-11 8.ze-01 8 . x - i  
1 .2~-09  
7.oe-io 
1 . ~ 0  

o.oe+oo 

9.88-08 

2.38-09 
8. I 8-08 

8.1 8-08 
0.0E + 00 

FER\CR' NCT.)(LS\ZNQI, 1048 AM 

~ ~ r a i  pathway: 8.212-1 
Total Rad + Chem 8.2E ' 

umd I 
I- 

t IngatiodSoil  
Cuolvvuml ! i h w A m h f i B l l l ; l l n ) w  

0.94 
13.90 
24.58 
36.70 
2938 

I .20 
5.50 
9.40 
6.20 
6.20 
7.30 
0.11 
0.11 
6.00 
1.90 
0.13 
6.00 
2.30 
0.01 
0.09 
0.05 
0.01 
0.01 

T a l  pathway: 4.9892 

9' Total Rad + Cbom 4.98-02 



TABLE B.33-23 (~ontinued) 
FUTURE, ON-PROPERTY RESIDENT FARMER (CT VALUES) 

SOUTH FIELD: SURFACE SOIL 
Non-cart z 

Not applicable 

I Total Pathway: O.OE+O( 

Arsenic 
Be ry I I i u m 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Acenaphthy lene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor-I254 
Aroclor-1260 
Dieldrin 

3.9E-07 
5.1E-07 
7.5E-06 
1.3E-05 

O.OE+OO 
1.6E-05 
1.9E-05 

O.OE+OO 
O.OE+OO 
O.OE + 00 
1 .OEJJ4 

O.OE+OO 
2.4E-08 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
3.7E-05 
1.1E-07 
1.4E-06 
8.4E-07 
1.6E-07 

2.9E-04 1.4E-0 
5.OE-05 l.OE-O 
2.3E-03 3.3E-O 

1.5E-04 0. 

1.8E-02 1.3E-a 

4 . 0 ~ 0 3  o.oE+a 

6.1E-02 1.8E-O 

4SE-OS 3.SE-0 
2.7B-04 3.5E-0 Endrin ketone 9.58-08 

Total Pathway: 0. 

FER\CRUZRl\AEQ\SFSLONCT.XLS\2/2/94; 1048 A M  Total Rad + Chem 0.1 

renic Hazard 

External RadiatiodSoil 
Compound & RtD(c) Hazard 
CS-137 2.OE+00 
NP-237 9.1E-01 
PU-238 4.8E-01 
PU-23904 2.0E-01 
RA-226 1.2E+02 
RA-228 l.SE+Ol 
SR-90 4.OE+OO 

TH-228 1.8E+01 
TH-230 5.5E+01 

U-234 3.4E+01 

U-238 3.7E+01 

TC-99 5.7E+02 

TH-232 1.6E+01 

U-235/236 1.7E+OO 

Total Pathway: O.OE+O( 

External RadiatiodSoil 
!ompound & RfDo Hazard 

Not applicable 

Total Pathway: O.OE+O( 

3.3E-02 
1 .OE-02 
7.OE-03 

1.2E-0 1 

8.58-06 

4.3E-05 

1.9E-06 

3.7E-03 
3.8E-04 

O.OE+OO Total: 0.2 

, 



TABLE B.3.2-24 
FUTURE, ON-PROPERTY FARMER 

SOUTH FIELD: GROUNDWATER (CT VALUES) 
CARClNOCENlC RlSK 

RA-226 O.OE+OO O.OE+OO 1.2E-10 O.OE+OO Not applicable 
RA-228 O.OE+OO O.OE+OO 1.OE-10 O.OE+OO 
SR-90 l.lE-02 3.9E+01 3.60E-11 1.4- 
TC-99 1.8E+OO 6.3E+03 1.3E-12 8.2- 
U234 469 1.6E+06 1.6E-11 2.6E-05 
U235l236 25 8.78+04 1.6E-11 1.4E-06 
U238 517 1.8E+06 2.8E-11 5.OE-05 

Total Pathway: 7.8E-05 Total Pathway: O.OE+O( 

5 . 7 8 4 4  l.lE-06 
1.4E-03 2.8E-06 1 SE-05 

O.OE+OO O.OE+OO O.OE+OO 

Total Pathway: O.OE+bo Total Pathway: O.OE+O( 

Total Rad + Chem 7.88-05 Total Rad + Chem O.OE+OO 

.: 



TABLE B.3.2-24 (continued) 

FER\CRUZRIV\BQ\SGWONCT.XLS\2/2/94; 1O:SO AM 

CARCINOGENIC RISK 

Not applicable 

Total Pathway: O.OE+OO 

Arsenic O.OE+OO 1.8E+OO O.OE+OO 
Beryllium O.OE+OO 4.3E+02 O.OE+OO 
Cadmium 1 .OE-08 
Lead 1 .OE-10 
Mercury O.OE+OO 
Molybdenum 9.8E-08 
Tetrachlorodibenzofuran O.OE+OO 3.OE+04 O.OE+OO 

Total Pathway: O.OE+OO 

2.4E-08 
O.OE+OO 
O.OE+OO 

1.4E-09 
8.2E-09 
2.6E-05 
1.4E-06 
5.0E-05 

O.OE+OO 
O.OE+OO 

O.OE+OO 

Total Rad + Chem O . O E + O O m ]  



TABLE B3.2-24 (continued) 

I 

NONCARCINOGENIC HAZARD 

NP-237 3.1EM l.IE+ 
RA-226 0.0 O.OE+OO Not applicable 

0.0 O.OE+OO 
SR-90 I.IE-02 3.9E+01 
TC-99 1.8 6.3E+03 
u234 469.0 1.6E+06 
U235R36 25.0 8.7E+04 
U23 8 517.0 1.8E+06 

RA-228 

I 

sd 
tL 
U U U 

W 
c. 

d 
InhalatiodGroundwater 

Intake Hazard Compound - 
Arsenic O.OE+OO 
~Leryllium O.OE +OO 
Cadmium 4.68-05 
Lead I .2E-04 
Mercury O.OE+OO 
Molybdenum 4.5E-04 
Tetrachlorodibenzofuran O.OE+OO 

Chemical Aazs 
InnestiodOmundwatet 

Compound Conc'n (ma/L) Intake Hazard 
O.OE+OO O.OE+OO 3.0E-04 O.OE+CM 

Beryllium O.OE+OO O.OE+OO 5.0E-03 O.OE+OC 
Cadmium 5.7E44 8.6E-06 5.0E-04 1.7E-02 

Mercury O.OE+OO O.OE+OO 3.0E-04 O.OE+CM 
Molybdenum 5.6E-03 8.4E-05 5.0E-03 1.7E-01 
Tetrachlorobibenzofuran O.OE+OO O.OE+OO 

1.4E-03 2.2E-05 

U-Total 1.8E+OO 2.8E-02 3.OOE-03 9.2E+OO) IU-Total . I SE-01 
Total Pathway: 9.3E+OO Total Pathway: O.OE+O( 

Total Rad ,+ Chem 9.3E+OO Total Rad + Chem O.OE+OO 

F E R \ ~ C T . X U \ 2 / 2 / 9 4 ;  10:SO Ah4 a 



TABLE B3.2-24 (continued) 

NONCARCINOGENIC HAZARD 

Not applicable 

I 

Total Pathway: O.OE+OO 

1.00E-03 O.OE+OO 2.9E-04 O.OE+OO O.OE+OO 
IBeryllium 1 .00E-03 O.OE+OO 5.0E-05 O.OE+OOl O.OE+OO 
Cadmium 

I h d  
2.0E-02 I 1.00E-03 7.8E-08 2.5E-05 3.1E-03 

4.00E-06 7.8E-10 
Mercury 1.00E-04 O.OE+OO 4.5E-05 O.OE+W 
Molybdenum 1 .00E-03 7.6E-07 1.9E-03 4.0E-04 
Tetrachlorodibenzofuran 1.40E+00 O.OE+OO 

O.OE+OO 
1.7EM 

I U-Total 1 .00E-03 2.5E44 1 SE-04 1 . ~ E + o o ~  10.9 
Total Pathway: 1.7E+00 

Total Rad + Chem 1.7E+001-1 

, , FER\CRU2RI\ABQ\SGWON~.XLS\2/2/94; 1050 Ah4 
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TABLE B3.2-25 
FUTURE ON-PROF'ERTY FARMER (CT VALUES) 

SOUTE FIELD: HOME GROWN PRODUCE (DUST AFFECED) 

NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-235 

1.79E-02 1.7E+00 
9.14E-03 8.8E-01 
3.87E-03 3.7E-01 

2.35E+00 2.3E+O2 
2.9SE-01 2.8Et01 
9.81E-m 9.5E+00 
1.84E+01 1.8E+03 
3.34E-01 3.2E+01 
1.04E+00 I.OE+O2 
3.03E-01 2.9E+01 
6.S9E-01 6.4E+01 
3.19E-02 3.IE+00 

2.2E-10 
2.2E-10 
2.3E-IO 
1.2E-10 
1.OE-IO 
3.6E-ll 
1.3E-12 
SSE-11 
1.3E-ll 
1.2E-I1 
1.6E-11 
1.6E-11 

3.8E-10 
1.9E-IO 
8.6E-11 
2.7E-08 
2.8E-09 

2.3E-09 

1.3E-09 
3.5E-10 
I .OE-09 
4.9E-1 I 

3.4E-IO 

1.8E-09 

U-238 7.08E-01 6.8E+01 2.8E-11 1.9E-091 
T d  Pathway: 4.OE-OS 

SS9E-04 3.0E-08 1.8E+00 5.3E-08 
7.17E-05 3.9E-09 4.3E+00 1.7E-08 
I.OSE-03 S.7E-08 
1.89E-03 1.OE-07 

0.00E+W O.OE+OO 

2.25E-03 1.2E-07 
0.00E+00 O.OE+00 

o.we+m o.o~+oo 

Bcnzo(a)mthracme 4.07E-04 2.2E-08 l . lE+W 2.4E-08 
6.91E-04 3.7E-08 7.3E+00 2.7E-07 

Bcozo@)fluoranthme 4.S8E-04 2.5E-08 9.OE-01 2.2E-08 

~ ) f l u o r a n l l I c n e  5.49E-04 3.0E-08 3.8E-01 1.1E-08 
&nzo(g,h,Dpcrylme 0.00E+00 O.OE+00 

bis(2-Ethylhexyl)phthalatc 4.04E-06 2.2E-IO 1.4E-02 3.1E-12 
l.34E-OS 7.2E-10 2.OE-O2 1.4E-ll 
4.4m-04 2 . 4 ~ 4 8  3.2~-02 ~ . ~ E - I o  

Dibcnzo(a,h)anthracene 1.42E-04 7.6E-09 8.1@+00 6.2E-08 
0.00E+00 O.OE+OO 

0.00E+00 O.OE+Cm 
Indcno(l,2,3-~d)pyrene 4.458-04 2.4E-08 2.OE+00 4.8E-08 

Methylme chloride 1.30E-06 7.OE-I1 7.5E-03 S.3E-13 
6.78E-06 3.7E-IO 7.7E+00 2.8E-09 
3.96806 2.1E-IO 7.7E+00 1.6E-09 
7.79E-07 4.2E-11 1.6E+01 6.7E-IO 

Endrin ketone 0.00E+00 O.OE+OO 
Total Pathway: 5.2E-(T 

Totnl 

1.OE-10 
3.8E-10 
i.ge-10 
8.6E-11 
2.7E-08 
2.8E-09 

2.3E-09 
3.4E-10 

1.8E-09 
1.3E-09 
3.SE-IO 
I.OE-09 
4.9E-ll 
1.9E-09 

S.3E-08 
1.7E-08 

2.4E-08 
2.7E-07 
2.2e-08 

l.lE-08 
3.1E-12 
I ~ e - 1  I 
7.7E-10 
6.2E-08 

4.813-08 

S.3E-13 
2.8E-09 
I .6E-09 
6.7 E- 10 

Q\SVOONClD.XLSEt2194; 1056 AM 7- 
Total Rad + Chem 5.6E-07 TorOL. 5.6E-07 



a 

NP-237 
PU-238 
PU-239 
RA-226 
aA-2d 
SR-90 
TC-99 ' 
TH-228 
TH-230 
TH-232 
u-234 
U-235 
U-238 

TABLE B.3.2-25 (anthued) 
FUTURE ON-PROPEBTY FARMER (CT VALUES) 

SOUI'H FIFLD: HOME GROWN PRODUCE (GROUNDWATFB AFFECTED) 

1.58E-01 1.5E+01 2.2E-10 
O.OOE+OO O.OE+OO 2.2E-10 
O.OOE+OO O.OE+OO 2.3E-10 
O.OOE+OO O.OE+OO 1.2E-10 
O.OOE+OO O.OE+OO 1.OE-10 
7.49E-02 7.2E+OO 3.6E-11 

1.68E+01 1.6E+03 1.3E-12 
O.OOE+OO O.OE+OO 5.5E-11 
O.OOE+OO O.OE+OO 1.3E-11 
O.OOE+OO O.OE+OO 1.2E-11 
2.30E+03 2.2E+O5 1.6E-11 
1.23E+02 1.2E+04 1.6E-11 
2.54E+03 2.5E+O5 2.8E11 

Total Pathway: 

3.4E-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.6E-10 

O.OE+OO 
O.OE+OO 
O.OE+OO 

1.9E-07 

1.1E-OS 

3.68-06 

O.OOE+OO O.OE+OO 1.8E+OO O.OE+OO 
O.OOE+OO O.OE+OO 4.3E+OO O.OE+OO 
0.00E+00 O.OE+OO 
O.OOE+OO O.OE+OO 

3.02E-02 1.6E-06 
O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO l.lE+OO O.OE+OO 
O.OOE+OO O.OE+OO 7.3E+OO O.OE+OO 

Bmzo@)fluoranthcne O.OOE+OO O.OE+OO 9.0E-01 O.OE+OO 
Benzo(g.h.i)perylcnc O.OOE+OO O.OE+OO 
Bcozo(k)fluomthenc O.OOE+OO O.OE+OO 3.8E-01 O.OE+OO 

O.OOE+OO O.OE+OO 1.4E-02 O.OE+OO 
O.OOE+OO O.OE+OO 2.0E-02 O.OE+OO 
O.OOE+OO O.OE+OO 3.23-02 O.OE+OO 

Dibenzo(a, h)anthrnccnc O.OOE+OO O.OE+OO S.lE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

Indene( 1.2,3-cd)pynne O.OOE+OO O.OE+OO 2.OE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 7.7E+00 O.OE+OO 
O.OOE+OO O.OE+OO 7.7E+00 O.OE+OO 
O.OOE+OO O.OE+OO 1.6E+Ol O.OE+OO 

9.03E+00 4.9E-04 

Methylene chloride O.OOE+OO O.OE+OO 7.5E-03 O.OE+OO 

Totd 
Dust & Groundwater 

- TOtd Affeeted 

O.OE+OO 
3.4E-09 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.1E-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 

3.68-06 
1.9E-07 
6.93-06 

2.6E-10 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 
0 .OE + 00 
O.OE+OO 
O.OE+OO 

1.OE-10 
3.7E-09 
1.9E-10 
8.6E-11 
2.78-08 
2.8E-09 

4.48-09 
1.8E-09 

6.OE-10 

1.3E-09 
3.5E-10 
3.6E-06 
1.9E-07 
6.9E-06 

5.3E-08 
1.7E-08 

2.48-08 
2.7E-07 
2.2E-08 

1.1 E-08 
3.1E-12 
1.4E-11 
7.7E-10 
6.2E-08 

5.38-13 
2.88-09 

6.7E-10 
1.6E-09 

Endrin ketone O.OOE+OO O.OE+OO 
Total Pathway: O.OE+OI 

Total Rad + Chem 1.1 E-OS Total: 1.1E-05 1.1E-05 

F~\CHUZRi\ADQ\SVCONC1W.XLS\2R/94; 1057 AM 



a 

CS-137 
Np-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
u-235 

TABLE B3.2-25 (continued) 
FUTURE ON-PROPERTY FARMER (CT VALUES) 

SOUTH FEU: HOME GROWN PRODUCE (DUST AFFECTED) 

Arsenic 
Beryllium 
CbIOmiUm 
Lead 
Molybdenum 
TH-TOTAL 
U-TOTAL 
Accnaphthylene 
Beozo(a)anthracene 
B-(a)pYmc 
Benzo@)fluoranlhmc 
Benzofg,h,i)pcrylene 
Bcnzo(k)fluoranlhene 
bis(2-Etbylhcxyl)phthathalatc 
Carbazole 
ChryUUlC 

Dibcovo(a,h)anthracene 
Dibcovofuran 
Indcno(1 ,2,3-cd)pyrenc 
Phmanthrmc 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

- a Conch in Plants ( 
3.9E-02 
1.8E-02 
9.1E-03 
3.9E-M 

' 2.3E+OO 
3.OE-01 
9.8802 

1.8E+01 
3.3E-01 

l.OE+OO 
3.OE-01 
6.6E-01 
3.2E-02 

I 
Total Pathway: O.OE+Oc 

5.OE-M 6.OE-0 
5.0E-03 8.9E-Q 

5.6E-04 2.3E-07 
7.2E-05 3.0E-08 
l.lE-03 4.4E-07 
1.9E-a3 7.9E-07 

O.OE+OO O.OE+W 
2.2E-03 9.4E-07 

O.OE+OO O.OE+OO 
4.1E-04 1.7E-07 
6.98-04 2.9E-07 
4.6E-04 1.9E-07 

O.OE+OO O.OE+oo 
5.5E-04 2.3E-07 
4.OE-06 1.78-09 
1.3E-05 5.6E-09 
433-04 1.9E-07 
1.4E-04 5.9E-08 

O.OE+OO O.OE+OO 
4.4E-04 1.9E-07 

O.OE+OO O.OE+oo 
1.3E-06 533-10 
6.8E-06 2.8809 
4.OE-06 1.7E-09 

O.OE+OO O.OE+oo 

7.88-07 3.3E-10 

5.OE-03 O.OE+O 

3.0E-03 3.1E-0 

2.0E-M 8.SE-0 

4.OE-03 ' O.OE+O 

6.1E-02 8.9E-C 

5.OE-05 6.5E-C 
3.OE-04 O.OE+C Endrin ketone O.OE+OO O.OE+OO 

Total Pathway: 1.2E-C 

1.88-04 
6.0E-06 
0.9E-05 

O.OE+OO 

3.1E-04 

832-08 

O.OE+OO 

8.913-09 

6.58-06 

Q\SVGONC11).XLS\2~1;  10:56 AM 
Tolal Rad + Chcm 1.2E-03 ToroL 1.2E-03 a 
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TABLE B.3.2-25 (e~nthued) 
rmTuRE ON-PROPERTY FARMER (CT VALUES) 

SOUTH FIHA HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 
Nonrroninoguric Hawni 

Bndiatlon Hnrard 
IngcatiodHomcgroam Produce 

CS- 137 O.OE+OO . 
NP-237 1.6E-01 
PU-238 O.OE+OO 
PU-239 O.OE+OO 
RA-226 O.OE+OO 
RA-228 O.OE+OO 
SR-90 7.5E-02 
Tc-99 1.7E+Ol 
TH-228 O.OE+OO 
M-230 O.OE+OO 
TH-232 O.OE+OO 
u-234 2.3E+O3 
U-235 1.2E+O2 

Compound Conc'nin Plants(pCig) IUD(0) M 

Cbemleal Kazord 
IngcatiodHomcgrown Produce 

Compound Conc'ninPiants(rngkp,) RfDo 
Arsenic O.OE+OO 0.OEtOO 3.0E-04 O.OE+O 
Beryllium 
Chromium, 
L a d  
Molybdenum 
TH-MTAL 
U-TOTAL 
Accnaphthylcne 
&azo(n)anthrsccne 
&azo( n)pyrene 
&azo@)fluoranthcoc 
Benzo(g, h. i)pcrylene 
&azo(k)fluoranthcoc 
bh( 2-Ethylh~xyl)phthalatc 
Cahazolc 
Chryaene 
Dibenzo(a,h)anthracee 
Dibcnzofuran 

Phenanrtvcne 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

Iadeno(l,2,3-od)pyrenc 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
3.0E-02 1.3E-05 

O.OE+OO O.OE+OO 
9.OE+00 3.8E-03 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

5.0E-03 O.OE+O 
5 . 0 ~ 0 3  o.oE+a 

5.0E-03 2.5E-C 

2.0E-02 O.OE+C 

4 . 0 ~ 0 3  o.oE+a 

6.1E-02 O.OE+C 

5.0E-05 O.OE+O 
EDdM ketone O.OE+OO O.OE+OO 3.OE-04 O.OE+O 

Total Pathway: 1.3E+C 

I;U(\CRUZRI\ABQ\SV00NCIW.XLTC?R194; 1057 Ah4 

Total - 
Total 

Duet & Groundwater 
Affected 

O.OE+OO 
O.OE+OO 
O.OE+OO 

2.5E-03 

1.3E+00 

7.8E-04 
6.0E-06 
8.9E-05 

2.5E-03 

1.3€+00 

O.OE+OO 8SE-08 

O.OE+OO O.OE+OO 

O.OE+OO 8.9E-09 

O.OE+OO 6.5E-06 
O.OE+OO O.OE+OO 

Total Rad + Chem 1.3E+00l Total: 1.3E+00 1.3E+OOl 



- i  

r'uy 
I . TABLE B.32-26 

FUTURE ON-PROPERTY FARMER (CT VALUES) 
SOUTH FELD: BEEF AND MILK (DUST n) 

! 

1.82E-02 7.2E+00 2.8E-I1 2.OE-IC 
S.92E-06 2.3E-03 2.2E-IO S.2E-13 
6.15848 2.4E-05 2.2E-IO S.4E-13 
2.63E-08 L.OE-05 2.3E-IO 2.4E-IJ 
6.01E-02 2.4E+01 1.2E-10 2.9E-OS 
8.71E-03 3.5E+00 1.OE-IO 3.SE-lC 
8.068-03 3.2E+00 3.6E-11 1.1E-lC 

8.788+00 3.SE+03 1.3E-12 4.SE-OS 
1.03E-04 4.1E-02 5.SE-11 2.2E-12 
3.56E-04 1.4E-01 1.3E-ll 1.8E-li 
1.03E-04 4.1E-02 l.2E-II 4.9E-13 
2.698-02 l.IE+Ol 1.6E-I1 1.7E-1( 

Tolal Pathway: 2.0E-09 Total patbway: 8.SE-05 

7.53BOS 5.2E-09 1.8E+M) 9.1E-09 
4.87E-06 3.4E-10 4.3E+00 1.4E-09 

3.82E-05 2.6E-09 
. 3.96E-04 2.7E-08 

O.,ooE+oo O.OE+lm 
o.we+cm O.OE+OO 

3.06E-OS 2.1E-09 
0.00E+00 O.OE+OO 

1.69E-04 1.2E-08 l.lE+00 1.3E-08 
6.87E-M 4.8E-08 7.3E+00 3.SE-07 

Bcnzo(b)fluoranthcne 1.76E-03 1.2E-07 9.0E-01 l.lE-07 
&nzo(g,h,Upcvlcne O.OOE+OO O.OE+OO 
Bcnzo(lr)fluoranthcnc 4.23E-03 2.913-07 3.8E-01 l.lE-07 
bis(2-Elhylhexyl)phthalatc 7.98E-08 S.SE-12 1.4E-02 7.78-14 

9.27E-06 6.4E-10 2.0E-02 1.3E-11 
1.86E-04 1.3E-08 3.2E-02 4.1E-10 

Dibcnzo(a,h)anthraccnc 1.37E-04 9.SE-09 8.1E+00 7.7E-08 

Indendl ,2,3sd)pyme 2.10~-02 I.SE-M 2.0~+00 2.98-06 

Methylene chloride 6 . 1 a ~ - i i  4.38-15 7.512-03 3.2~-17 

0.00E+00 O.OE+Oo 

0.00E+00 O.OE+OO 

3.24E-OS 8.6E-10 7.7E+00 6.6E-09 
8.74E-06 6.OE-10 7.7E+00 4.7E-09 

0.00E+00 O.OE+OO 1.6E+OI O.OE+OO 

Total Pathway: 3.6E-0 

Q\SBFONCTD.XLS\2/2/94; I0:SB AM 

?* 

2.2613-06 S.OE-IO 1.8E+W 8.8E-10 
4 . 3 8 ~ 4 9  9 . 7 ~ 1 3  4 . 3 ~ + 0 0  4.2~-12 
1.08E-04 2.4E-08 
3.18E-OS 7.1E-09 
0.00E+00 O.OE+W 
0.00E+00 O.OE+Oo 

9.17E-0S 2.OE-08 
0.00E+00 O.OE+OO 

S.34E-OS 1.2E-08 l . lE+W 1.3E-08 
2.17E-04 4.8808 7.3E+00 332-07 

&nzo(b)fluoranthene s.sae-04 1.2~-07 9 . 0 ~ 4 1  i . i ~ m  
Bcozo(g,h,Upcvlmc 0.00E+00 O.OE+OO 
B ~ ) h o m t h m e  I . M E - ~ ~  3 . 0 ~ m  3.8~-01 i.ie-07 

s.m-os 1.3~-08 3 . 2 ~ ~  4.2~-10 

bis(2-Elhylhcxyl)phU1alatc 2.S2E-08 5.6E-12 1.4E-02 7.8E-I4 
2.9SE-06 6.SE-IO 2.OE-02 1.3E-ll 

Dibcnzo(a,h)anthraccne 4.33E-OS 9.6E-09 8.1E+M) 7.8E-08 
0.00E+00 O.OE+OO 

0.00E+00 O.OE+OO 
Indcno(l,2,3sd)pymc 6.6SE-03 1.SE-M 2.OE+00 2.9E-06 

Methylcnc chloride 1.9SE-ll 4.3E-1s 7.SE-03 3.2E-17 
3.938-06 8.7E-10 7.7E+00 6.78-09 

0.00E+00 O.OE+OO 1.6E+OI O.OE+OO 

Total Pathway: 3.6E-0( 

2.761-06 6.1E-10 7.7E+00 4.78-09 

a Total Rad + Chem 3.68-06 Total Rad + Chcm 3.6E-0( 

Total 

3.8E-IO 
2.3E-12 
1.4E-I4 
6.1E-1S 
3.4E-09 
4.OE-10 
1.2E-10 
S.7E-09 
3.1 E-12 
2.SE-12 
6.7E-13 
1.9E-10 
9.1 E-12 
3.SE-10 

I .OE-08 
1.SE-09 

2.6E-08 
7.OE-07 
2.2E-07 

2.2E-07 
l.6E-13 
2.6E-I1 
8.3E-10 a a  I se-07 

S.9E-06 

6.SE-I7 

8.3E-10 
I se-07 

S.9E-06 

6.SE-I7 
1.3E-08 - b  

SCJ 
P P  9.48-09 

O.OE + 00 



NP437 
PU-238 
PU-239 
PA-226 
RA-228 
SR-90 
Tc-99 
m - 2 2 ~  
m-no 
TH-232 
u-234 
U-235 
U-238 

I w 
w c( 

tL 
w 
03 

3.06E-04 3.8E-02 
OBOE+ 00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
6.27E-M 7.88-02 

3.38E+00 4.2E+02 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
1.68E+01 2.1E+03 

1.85E+01 2.3E+O3 
8.95E-01 1.1E+O2 

C h  
Ingeationl8ccf 

Compound Conc'ninBccfhdkd Intal;c w !t& 
Arsenic 0.00E+00 O.OE+OO 1.8E+00 O.OE+OO 

2.2E- 10 
2.2E-IO 
2.3E-10 
1.2E-IO 
1.OE-I0 
3.6E-11 
1.3E-12 
5SE-11 
1.3E-11 
1.2E-11 
1.6E-11 

2.8E-11 
1.6E-11 

TABLE B.3.2-26 (mnthued) 
mrrmRE ON-PROPERTY FARMEX (CT VALUES) 

SOUTH FIFLD: BJBR AND MILK (GROUNDWATFB AFFECm) 

P .-. 
-r* 

r- . -. 

1 .OE-07 B Total Pathway: 

Beryllium 
chromium 

Moly Menum 
TH-MTAL 
U-TOTAL 
Arrnaphthylene 
Bwuo(a)anthrncene 

Bwuo(b)fluoranthene 
k o ( g  .h. i)pcrylene 
Benzo(k)fluoranthcne 
bis(2-Etbyhexyl)phthalalc 
Carbazole 

Dibenzo(a.h)anthrncene 
Dibcnzofuran 
Indeno(l,2.3-cd)pyrcne 

Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

6.22E-03 4.3E-07 
0.00E+00 O.OE+OO 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
O.OOE+OO O.OE+OO 
0.00E+00 O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
O.OOE+OO O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

6.58E-02 4.6E-06 

4.3E+00 

l.lE+00 
7.3E+00 
9.0E-01 

3.8E-01 

2.0E-02 
3.2E-02 

8.1E+00 

2.OE+00 

7.5E-03 
7.7E+00 
7.7E + 00 
1.6E+01 

1.4E-02 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE + 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
0 .OE + 00 

Endrin ketone O.OOE+OO O.OE+OO 
Total Pathway: O.OE+O( 

Total Rad + Chem 1.OE-07 

2.78E-05 
0.00E+00 
O.OOE+OO 
O.OOE+ 00 
O.OOE+ 00 

3.138-03 
3.978+00 
0.00E+00 
O.M)E+OO 
0.00E+00 
5.03E+01 
2.68E+00 
5.558+01 

1.1E-02 2.2E-IO 2.4E-12 
O.OE+OO 2.2E-IO O.OE+OO 
O.OE+OO 2.3E-IO O.OE+OO 
O.OE+OO 1.2E-IO O.OE+OO 
O.OE+OO , I.OE-IO O.OE+OO 

1.6E+03 1.3E-12 2.0E-09 

, 
1.2E+00 3.6E-11 4.5E-11 

O.OE+OO 5.5E-I1 O.OE+OO 
O.OE+OO 1.3E-11 O.OE+OO 
O.OE+OO 1.2E-I1 O.OE+OO 
2.OE+04 1.6E-I1 3.2E-07 
l.lE+03 1.6E-11 1.7E-08 
2.2E+04 2.8E-11 6.2E-07 

Total Pathway: 9.5E-07 
I Zusk 

lngCationlMilk 
Compound Conch-Milk (ma/L) w & 

ArscniC 0.00E+00 O.OE+OO 1.8E+00 O.OE+OO 
Beryllium 
chromium 
Lefd 
MolyMcnum 
TH-TOTAL 
U-TOTAL 
Accnaphthylcnc 
Benzo(a)anthracene 
k d a ) p m =  
Benzo(b)fluomthme 
Bcnzo(g.h.Opcrylcnc 
Bcnzo(k)fluoranthene 

Carbazole 
Chrysenc 
Dibcnzo(a,h)anthraccne 
Dibcnzofuran 
Indeno(l,2,3-cd)pyrenc 

Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 
Endrin ketone 

bis(2-Ethyh~xyl)phthalatc 

P h c o a n i h r c n C  

0.00E+00 
0.00E+00 
O.OOE+ 00 

1.568-03 
O.OOE+OO 

1.98E-01 
0.00E+00 
0.00E+00 
0.00E+00 
O.OOE+OO 
O.OOE+ 00 
O.OOE+ 00 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
0.00E+00 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

3.4E-07 
O.OE+OO 
4.4E-05 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

4.3E+00 O.OE+OO 

l.lE+00 O.OE+OO 
7.3E+00 O.OE+OO 
9.0E-01 O.OE+OO 

3.8E-01 O.OE+OO 
1.4E-02 O.OE+OO 
2.0E-02 O.OE+OO 
3.2E-02 O.OE+OO 

8.1E+00 O.OE+OO 

2.0E+00 O.OE+OO 

7.5E-03 O.OE+OO 
7.7E+00 O.OE+OO 
7.7E+00 O.OE+OO 
1.6E+01 O.OE+OO 

O.OE+OO 
Total Pathwav: O.OE+O( 

TOtd 
Dust & Gmundwnter 

A M  

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
4.7E-11 
2.68-09 

O.OE+OO 
O.OE+OO 
O.OE+OO 
3.58-07 

6.8E-07 

1.1 E-1 1 

1.9E-08 

0. OE + 00 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

0 .OE + 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

3.8E-10 
1.3E-11 
1.4E-14 
6.1E-15 
3.4E-09 
4.OE-10 

8.3E-09 
1.7E-10 

3.1E-12 
2.5E- 12 
6.7E-13 
3.5E-07 
1.9E-08 
6.8E-07 

1 .OE-08 
1.5E-09 

2.6E-08 
7.OE-07 
2.2E-07 

2.2E-07 
1.6E-13 
2.6E-1 I 
8.3E-10 
1.5E-07 

5.9E-06 

6.5E-17 
1.3E-08 
9.4E-09 

0. OE + 00 

Total Rad + Chem 9.58-07 T o d :  l.lE-06 8.3E-0 

~\CRUZRI\AeQ\SBFONCIW.XLS\2~/94; 10:s AM 



a 
TABLE B3.2-26 ontinued) 

FUTURE ON-PROPERTY FARMER (CT VALUES) 
SOUTH FIELD: BEEF AND MILK (DUST AFFJXTED) 

F- 
/ *  
4- 
-r 

NP-237 6.SE-05 8.1E-03 
PU-238 3.1E-07 3.8E-05 
PU-239 1.3E-07 1.6E-05 
RA-226 3.3E-02 4.1E+OO 
RA-228 4.8E-03 6.0E-01 
SR-90 1.6E-03 2.0E-01 
TC-99 7.SE+OO 9.2E+02 

TH-230 '4.323-04 5.3E-02 
TH-232 1.2E-04 1.SE-02 
u-234 9.OE-03 l.IE+OO 
U-235 4.3E-04 S.4E-02 
U-238 9.6E-03 1.2E+OO 

TH-228 1 . 2 ~ 0 0  i .s~-02 

Tdal Pathway: O.OE+o( 

NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-23s 

5.92E-06 
6.1SE-08 
2.63E-08 
6.01E-02 
8.71E-03 
8.06E-03 

8.78E+OO 
1.03E-04 
3.S6E-04 
1.03E-04 
2.69E-02 
I .30E-03 

? 
c1 
r; 
IL 7.SE-05 4.IE-08 

Beryllium 
chromium 
Lcad 
Molybdenum 
TH-TOTAL 

Accnaphthylme 
U-TOTAL 

&ozo(a)SlllhCmC 

BcnzoOpyrenc 
Bcnzo(b)fl~oi~thme 
Bcazo(gAOFVlme 
&nzo(k)fluoranthcnc 
bis(2-@lhylhcxyl)phthalaIc 
carbazole 

Dibc&a ,h)anlhracmc 
Dibcozofuran 
Indeno(l,2,3-cd)pyrmc 

Mcthylcnc chloride 
'Aroclor 1254 
Aroclor 1260 
Dicldrio 

'Chrysmc 

PhCnMthrCnC 

4.9E-06 2.6E-09 
4.0E-M 2.1807 
3.W-OS 2.1E-08 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

3.IE-05 1.6E-08 
O.OE+OO O.OE+OO 

1.7E-04 9.1E-08 
6.9E-04 3.7ECJ7 
1.8E-03 9 s - 0 7  

O.OE+OO O.OE+OO 
4.2E-03 2.3E-06 
8.OE-08 4.3E-11 
9.3E-06 5.0E-09 
I .9E-04 1.OE-07 
1.4E-04 7.48-08 

O.OE+OO O.OE+OO 
2.1E-02 !.le-05 

O.OE+OO O.OE+OO 
6.2E-11 3.38-14 
1.2E-05 6.7809 
8.78-06 4.7809 

O.OE+OO O.OE+OO 

3.0i-04 1.480 
S.OE-03 S.2E-O 
S.OE-03 4.3JM 

S.OE-03 O.OE+O 

3.0E-03 S.5E-0 

4.0E-03 O.OE+O 

6 . 1 E g  5.SE-1 

5.OE-05 O.OE+O 

A W c  
Beryllium 
chromium 
Lead 
Molybdenum 
TH-TOTAL 
U-TOTAL 
Accnaphtbylmc 
Bcozo(a)mthracmc 
BCnz4(a)pyme 
Bcnzo(b)fl~oranthcnc 
Bcnzo(g,h,Opcrylmc 
Bcnzo(L)fluorantha~c 
bis(2-EthyIhexyl)phthalatc 
(l3rbazole 
Cluyacnc 
D~bcnzo(a,h)anthracme 
Dibcnzofum 
Indcno(l,2,3-cd)pymc 
Phenanthrene 
Mclhylenc chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

2.3E-06 3.9E-09 
4.4E-09 ISE-12 
1.lE-M l.9E-07 
3.2E-05 S.SE-08 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

9.2E-05 1.6E-07 
O.OE+OO O.OE+OO 

S.3E-05 9.2E-08 
2.2E-04 3.7E-07 
S.6E-04 9.68-07 

O.OE+OO O.OE+OO 
1.3E-03 2.3E-06 
2%-08 4.3E-11 
2.9E-06 S.lE-09 
S.9E-05 1.OE-07 

.4.3E-OS 7.SE-08 
O.OE+OO O.OE+OO 

6.6E-03 1.IE-05 
O.OE+OO O.OE+OO 

2.OE-11 3.4E-14 
3.9E-06 6.88-09 
2.8E-06 4.88-09 

O.OE+OO O.OE+OO 

3.0E-04 1.3E-OS 
S.OE-03 1%-09 
S.OE-03 3.7E-OS 

S.0E-03 O.OE+O( 

3.0E-03 S.3E-OS 

2.0E-02 2.2E-09 

4.0E-03 O.OE+o( 

6.1E-02 S.SE-13 

S.OE-05 O.OE+O( 

Q\SBFONSTD.XUUR/94; IO:% A M  I-i* e Tom1 Rad + Chcm 1.8E-04 

EndM ketone O.OE+OO O.OE+OO 
Total Pathway: 1 .OE-O 

I . sea  
5.3E-07 
8.OE-OS 

O.OE+OO 

S.8E-OS 

~ 

4.3E-09 

; e  
N" 

1.1 E-12 

Total Rad + Chcm I . O E - 0 4 7 @  



TABLE B.3.2-26 ontinued) 
FUTURE ON-PROPERTY FARMER (CT VALUEG) 

SOUTH FIFLD: BFEE AND MILK (GROUNDWATEX AFFECTED) 
No 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
1.7E+01 2.1E+03 
8.9E-01 1.1E+O2 

U-238 1.9E+01 2.3E+03 
Total Pathway: O.OE+O( 

In g ea ti o nlB cc f 
Compound Conc 'n inBccf (mgk~  Intal;c RfDo 

mrcinogaric Hawni  
[nzprd 

Ingeation/Mik 
Compound Conc'n-Mik(pCi/L) RfDo 

a - 1 3 7  O.OOE+OO 
NP-237 2.78E-05 

O.OOE+OO PU-238 
O.OOE+OO PU-239 

RA-226 O.OOE+OO 
RA-228 O.OOE+OO 
SR-90 3.13E-03 
TC-99 3.978+00 

TH-230 O.OOE+OO 
TH-232 O.WE+OO 

5.03E+01 u-234 
U-235 2.68E+00 

TH-228 . O.OOE+OO 

Arscnic 
Beryllium 
CIUOmiUm 
Lced 
MolyMenum 
TH-TOTAL 
U-TOTAL 
Accnaphthy lene 
&nzo(s)anthrscenc 
Benzo(a)pymc 
Bcnzo(b)fluoranthenc 
Buuo(g.h.i)pcrylene 
Benz&)fluoranthcnc 
bis(2-Ethylhcxyl)phthalatc 
Carbazole 

Dibuuo(a,h)anthrnccne 
Dibcnzofuran 

Phenanthrene 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 
Endrin ketone 

Chryscnc 

Indcno(l.2,3-cd)pyrcne 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

6.2E-03 3.3E-06 
O.OE+OO O.OE+OO 

6.6E-02 3.SE-05 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

3.0E-04 O.OE+O 
5.OE-03 ' O.OE+O 
5.OE-03 O.OE+O 

5.0E-03 6.7E-0 

3.0E-03 1.2E-0 

2.OE-02 O.OE+O' 

4.OE-03 O.OE+Ol 

6.1E-02 O.OE+Ol 

5.OE-05 O.OE+Oi 

Tohl Pathway: 1.2E-0 
Total Rnd + Chem 1.2E-02 

Arsenic 
Beryllium 
C h r O m i U m  
Lead 
Molybdenum 
TH-TOTAL 
U-TOTAL 
Accnsphthylcne 
Benzo(a)anthraccnc 

Benzo(b)fluoranthmc 
Benzo(g.h,i)pcrylcnc 
Bemo@)fluoranthmc 
bb(2-Ethylh~xyl)phchalsrc 
Carbszolc 
Cluysene 
Dibenzo(a,h)anthracce 
Dibcnzofuran 

Phenanthrene 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

B=o(a)pyme 

Indeno(l,2,3-cd)pyrcne 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
0. OE + 00 
O.OE+OO 
O.OE+OO 

1.6E-03 

2 .OE-0 1 

O.OE+oo 
O.OE+OO 
O.OE+OO 
O.OE+OO 
2.7E-06 

O.OE+OO 
3.4E-04 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

. O.OE+OO 
0. OE + 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

~~ 

3.OE-04 O.OE+OO 
5.0E-03 O.OE+OO 
5.0E-03 O.OE+OO 

S.OE-03 5.4E-04 

3.OE-03 l.lE-01 

2.OE-02 O.OE+OO 

4.0E-03 O.OE+OO 

6.1E-02 O.OE+OO 

5.OE-05 O.OE+OO 
Endrin ketone O.OE+OO O.OE+OO 

Total Pathway: l.lE-01 

Totd 
Dwt & Groundwater 

Affected 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO . 1.5E-04 
O.OE+OO 5.3E-07 
O.OE+OO 8.OE-05 

1.2E-03 1.2E-03 

1.3E-01 ' 1.3E-01 

O.OE+OO 4.3E-09 

O.OE+OO O.OE+OO 

O.OE+OO I .  I E-I2 

O.OE+OO O.OE+OO 

TotalRad + Chem l.lE-01 Toto!: 1.3E-01 1.3E-01 



TABLE 83.2-27 
FVI'URB. ON-BUBUNIT HOMEBUILDER 

BOUI'H FIELD: SUBSURFACE SOIL 

Np-237 ~.ISEQ( 1 . 3 ~ ~ 2  2 . 9 ~ 0 8  3 . 8 ~ ~  

PU-238 1 . 7 6 ~ ) s  7 . 2 8 ~  3 . 9 ~  2 . 8 ~ ~  
PB-210 ' 3.91Ew 1.62E-01 4.0- 6.5EIC 

PU-239rn 8 . 4 S M  3.51M13 3 . 8 W  1.3ElC 
RA-224 2.04Ew 8 . 4 M  1.m 1.OElC 
RA-226 1.9oE44 7.- 3.0- 2.4EIC 
RA-ps i . m w  4 . w  6 . ~ 1 0  2 . 9 ~ 1 i  
RU-106 8.45Eos 3.51W2 4.4E-IO 1.5EII 
SR-90 3.64E-05 I . S l U n  6.2Ell 9.4E-13 
TC-99 5.85E-05 2.43M12 8.3512 2.0E-I! 

TH-Po 2 . M  I . I s M ) l  2 . 9 W  3 . 3 M  

U-234 I.BIEM 7.75E-01 2 . 6 W  2 .0M 
u-235 8.2fE-04 3.43E-01 2.5E-08 8.6305 
u - n 5 m  1.31EW 5.44- 2.5EO8 1 . 4 M  
U-238 l.98E.cn 8.21MI 5.2u)8 4 .3M 

Total Pathway: 8 . 3 M  

TH-= mu# 4 . 4 8 ~ 2  7 . 8 ~  3 . 5 ~  

TH-232 9 . m  4.03- 2.8EO8 I . IE4K 

Np-237 0.489 4.4€+00 2.2E-IO 9.7ElO 
Pa-210 '6.014 5.4E+OI 6.E-IO 3.6M8 

P u - n g r n  0.130 I.'LE+a) 2.3E-IO 2.7ElO 
RA-224 3.133 2.8E+OI 3.8EII I.IW 
RA-226 2.919 2.6E+OI 1.2E-IO 3 . m  
RA-ps 1.656 I.5E+OI 1.0E-IO 1.5E-09 
RU-106 1.300 1.2E+O1 9.OE-12 l.lE-IO 
SR-90 0.560 S.OE+OO 3.E-I1 1.8EIO 
Tc-99 0.9 8.IE+a) 1.3E-I2 I . IE l l  
mps 1.7 I.JE+OI 5.5ElI 8.2E-IO 
TH-Po 4 3  3.8E+OI 1.3EII 5.0E-IO 
TH-232 1.5 1.3E+OI 1.2E-11 l.E-IO 
U-234 28.7 2.6E+02 1 . E - I 1  4.1E-09 
u-235 12.7 I.IE+m l .E- l l  1.8E-09 
u-235m 2.0 I.BE+OI 1.E-11 2.9E-IO 
U-238 30.4 2.7€+02 2.8E-11 7 . m  

Total Pathway: 5 . 9 W  

PU-238 0.270 2 . 4 ~ + m  2 . 2 ~ 1 0  5 . 3 ~ 1 0  

9 .35W 
7.91EO8 
I .09m 
I . 8 3 M  
6 . 7 5 M  
2.34EIO 
2.I5E-IO 
2.80EO8 
5.79E-09 
I .04w 
3.45EIO 
4.68E-10 
3.64E-W 
2.67E.a 
8.45MF) 
7.IJE-09 
9.1oEo9 
3.84- 
5.46M)9 
6.5OE-I I 
9 . 7 5 w  
1 .m 
I . 3oEIO 
2 . w w  
I . 3 7 W  
I .3om 
I .95EIO 
5.59E-m 
1.95EIO 
3.5IE49 
6.5OE1 I 

2.17E-11 
I .83EI I 
2.53EIO 
4.24El0 
I .m 
5.43E-I4 
4.98514. 
6.49&12 
1.34&12 
2.41B13 
7.59E-14 
1.09E-13 
8.45E-13 
6.18E-12 
1.96EI2 
1.a2-12 
2.IIEI2 
8.9oE-13 
1 . m 1 2  
1.51E14 
2.26E-12 
3.17E-12 
3.UZE-14 
6.94E-13 
3.17E-12 
3.UZE-12 
4.52E-14 
I .3oEI I 
4.52E-14 
8.14E-13 
l.5lE-14 

8.4E+00 

4.IE+OI 

I .3E+OO 

I .60E+OI 

1.3€+00 

8.8Ml 
6.IE+00 
7.5MI 

3.2MI 

2 . m  

6.8E+00 
1.7€+00 

8.10EM 
2.00~43 

1.44 7.2E-m 
1.22 6.1- 

16.77 8.4E-08 

103.84 5 . m  
3 . m  1.8EII 
3 . 3 m  1 . 7 E l l  

0.43 2 . m  
0.09 4.SEIO 
0.02 8.IEll 

5 . 3 m  2.7E-11 
' 7.2303 3.E-I1 

5.6EUz 2.8ElO 
0.41 2.IE-09 
0.13 6.5EIO 

1.IE-01 5.5EIO 
1.4M1 7.OEIO 

0.06 3.OE-IO 
0.08 4.2E-IO 

I.OM13 5.OE-I2 
0.15 7.5EIO 
0.21 l.lE.49 

2 . 0 m  I.OEIl 
0.05 2.3EIO 
0.21 l . l E 4 9  
0.20- I.OE09 

3.OM3 I.5E-II 
0.86 4.3E-w 

3.0E-03 I.5EII 
0.05 2.7EIO 

I.OE43 5.OE-12 
2.0E43 I . O E I l  

28.08 1 . 4 ~ 0 7  

I .3E+00 
7.7€+00 
7.7€+00 
1.6E+OI 

1.3E+W 
2.4MI 

I.IE+00 
7.3€+00 

9 . m 1  

3.8EOI 
2 . 0 m  
3.ZE-m 

8.IE+a) 
2.OE+00 

I . 4 m  
6 . I W  
7.SE-03 
5.2- 
1.lE.m 

3.IEO8 

2.2E-11 
I .m 
3.4E-09 
I . 3 w  

4.7E-I I 
6.8E-I I 

6.9EIO 
4.0E-09 
6.3EIO 

I .&IO 
I.O€-13 
2.4E-I I 

8 .2El l  
4.7EIO 

6.IEll 
9.2E-14 
2.OEI2 
2 . 6 1 3  
l.lE-13 

1 
To~alFalhway: 1.7Mn 

TaalRad+Ck.m 2 . 2 W  
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TABLE B3.2-27 (mnllnued) 
FVPURE. ON6UBUNIT HOMEBUILDER 

I Nu applimbk 

Tocnl pllhrvry: O.OE+OI 

D: BUB6URFACE601L 

1 . o m  2.0E-06 Z.IE-08 
2.IWn 4.3E-Ql 
2.6E-01 1 . 6 E I O  
1.m 2.E-I1 
5.6EO3 2.7E-I1 
1.3MI 2.3E48 
1.2MI I.aDE.08 
7 . I W  2.9oE-06 
5 . m  O.OE+OO 
2.4Wn O.OE+OO 
3.9Wn 6.0E-13 
7.IWn 5.- 
1.8MI 5.4Ell 
6.4Mn 2.6E-II 
1.2E+M 3.OE-11 
5.4MI 2.4E-07 
8.- 2.4311 
1.3E+M 3.- 

Tocnl Rlhrvry: 

9.0E49 
4.lEll 
3.2313 
I S - 1 3  

O.OE+OO 
O.OE+OO 

2.3314 

9.9E12 
1.7E-I2 

2.IElZ 
4 . m  
8 . M  

2.0E-W 4.3E+M 8.6Eo7 

2.3E-08 
3.9E-08 
I SE.07 

O.OE+OO 
O.OE+OO 1.3E+OO O.OE+OO 
1.8Ms I.OE+OI 1.9E.07 
3.- I.OE+OI 3.8E-08 
6.7E-IO I.BE+OI 1.M 

O.OE+OO 
O.OE+OO I .3E+M O.OE+OO 
O.OE+OO 2.4E-01 O.OE+OO 

1.- ' 

I .m 
O.OE+OO ~ . S E + M  o.oE+m 
O.OE+OO I.7E+Ol O.OE+OO 
O.OE+OO Z.IE+M O.OE+OO 
2.- 

O.OE+OO 8.9E-01 O.OE+OO 
O.OE+OO 
O.OE+OO 7 . S W  O.OE+OO 
8 . 8 W  

O.OE+OO 1.9E+OI O.OE+OO 
2.6EII 4.7E+00 l.2EIO 
8 . 8 W  
8 . 4 W  
I .3EIO 
4.8EIO 1.6EU2 7.E-12 

O.OE+OO 6.1M3 O.OE+M 
3.0E-W 7.SE-03 2.3E-ll 
5.6EII  5.8EM 3.2E-12 

O.OE+M I.IEM O.OE+M 
Taal hthuay: I .IEM 

Tocal Rad + chcm I.IEM 

Nu applicable 

Taal Pathway: O.OE+U 
8.288 

Z.IE-08 
1 . o w  
3.- 
8.2E-IO 
4.0510 
4 . 3 m  
4 . 9 m  
Z.IE.07 
I . 2 3 l O  
1.8EIO 
I . 1 E l l  
4.0E-07 
3 . 8 m  
1 . 3 W  
2.4E-08 
1.4E-07 
I .m 
9 . m  

l.lE-07 
9.0E-07 

1 . o m  

2.231 I 
2.0E-07 
4 . m  
1.3E-08 

4.7E-l I 
6.8EI I 

6.9EIO 
4 . I W  
6.3EIO 

1 . 6 E I O  
1.0313 
2.4311 

8.2EII 
5.9ElO 

6.8EI I 
9.6E-14 
2SE-I I 
3.5312 
l.lE-13 



4 e-" 

sb 
tL 
Y Y Y 

P w 

TABLE B3.2-27 (codnucd) 
FUWRE, ONGUBUNIT HOMEBUILDER 

80UI'H FlEID: BUBBURFACE SOIL 

3.18E-05 1.32M2 NP-237 
PB-210 3.91E44 1.62E-01 
PU-238 1.7E-05 7.28E-03 
Pu-239n.a 8.45F.46 3.5IE-03 
RA-224 2.wE-04 8 .45W 
RA-226 1.90E-M 7 . m  
RA-PB I . O B E 4 4  4.47E.m 
RU-I06 8.45E-05 3 . 5 1 W  
SR-90 3.64E-05 I . 5 1 W  
TC-99 5.85E-05 2.43Un 
TH-228 I.08E-04 4 . 4 8 m  
TH-230 2 . m  I .ISMI 
TH-232 9.72E-05 4 . 0 3 W  

1 . m  7.75E-01 U-234 
U-235 8.26301 3.4331 
u-mm 1.31E-04 5.44W 
U-238 1.98E-m 8.21MI 

TaPlFn~hway: 0 

049 4.4E+00 
601 5.4E+OI 
0.27 24E+rn 

3.13 2.8E+OI 
2.92 26E+OI 
1.66 I.5E+OI 
1.30 1.2E+OI 
0.56 S.OE+rn 
0.90 8.IE+rn 
1.66 I.JE+OI 
4.26 3.8E+OI 
1.50 1.3E+OI 

28.72 26€+02 

0.13 i z + m  

T d  F n h n y :  O.OE+a 

1.2 4.3E.07 I.OE-03 4.3E-04 
16.8 5.9EM J.OE-03 1.- 

7.91E-08 1.28E-09 
1.09E.06 1 . m  
1.83F.46 2.96308 28.08 9.9E-06 

2.34E-IO 3.SUE-12 I.50E+05 5.7507 0.W 1.3E-09 l.SE+OS 8.5EI5 
2.IJEIO 3.48812 0.003 I.2E-09 6.0- 1.9E-03 
2 . 8 0 ~  4 . 9 ~ 1 0  0.430 l.SE.07 
5.79E49 9.40EII 0.089 3.1- 
1.04E-09 1.69ElI 0.016 5.- S.OE-05 l . lE44 
3.45E-IO 5.60812 0.005 1.9- 3.0E-04 6 . m  
4.68&10 7.60812 O.OU7 2.5Em 6.0E-05 4 . m  
3 . 6 4 w  5.91Ell 5.- .2.OE.08 
2 . W  4.33810 0.410 1.4E.07 
8.45E.w 1.37EIO 0.130 4.- 
7.I5E-09 1.16E-IO I.IMI 3.9M8 

&nto(b)fluo&m 9.1oE.w 1.48810 1.4E-01 4.9E.08 

kmo(ldmonnlk= 5.46309 8 . r n l I  0.084 3.0- 
0.001 3.5E-IO 6.50E-II 1.06EI2 

9.75Em I.%E-lO 0.150 5.3E.08 

1 . 3 0 E I O  2.11E-I2 0.032 7.OEIO 
2.99E- 4.86E-11 0.W 1.6E08 
1.37E-08 2.PElO 0.210 7.4E08 
I.30E.08 2.11EIO 0.200 '7.0E-08 5.WE-m. I.4E-05 
1.95810 3.17E-12 0.003 1.1- 
5.59M8 9.08EIO 0.86 3 . 0 U n  2 . W W  I.SE-05 
1.95E-10 3.17E-12 0.003 I.IE49 I . W W  I.IE47 
3.5IE49 5.70ElI 8 . W I  4.E-11 0.054 1.9E.08 6.10EUZ 3 . I W  

6.75F.46 l.lOE.07 1m.u 3 . 7 ~ 4 5  3 . o ~  1 . 2 ~ 2  

k d b * v k =  3 . 8 4 ~ 4 9  6.23511 0.059 2 . 1 m  

1.37E-08 2.PEIO 0.210 7 . 4 ~ 8  2 . m ~  3 . m  

Tocalhhy: 5 . m  Taal h h y :  2.8E.02 
FEPKRl PSESLllU.XIS\2R194: I IaS'AM TaalRad+Chm 2.8E4E 



TABLE 033-2l (mooUrmed) 
FUl'URE. ON-BUBUNIT HOMEBUILDER 

BOUI'H FIELD: SUB8URFACE SOIL 

Ertcnral Radnkm/Soi 
cunvwrd - R f W c ) m  

CS-137 I .om 
NE-237 2.lE-02 
PB-210 2.6E.01 
PU-238 I2E-02 
PU-2391240 5 6 M n  
RA-224 I .3MI 
RA-226 1.2E-01 
RA-228 7.IE-W 
RU-106 5.- 
SR-90 2.4E-02 
TC-99 3.9E-02 . 
TH-228 7 . I m  
TH-PO I .EM1 
TH-232 6.4E-02 
U-234 1.2E+OO 
u.235 5.4MI 
u-nm 8.6E-02 
U-238 1.3E+OO 

Taal R h y :  0 OE+M 

lam 1.4W s.oE-Q5 2.8E-03 
I . O U n  1.m S.OEO5 2.4E-03 
I.OE-02 1 . m  2.3303 7.3E-04 
I.OE-02 2.- 
I . O M z  l .OMS I.SE-04 6.8EO2 

O.OE+OO 
O.OE+OO 6.0Eos O.OE+W 

3.0E-01 1.3- 
3.0E-01 2 . W  
3.OE-01 4.7E.08 4.5E-05 1.0303 
3.0E-01 1 . m  2 . M  5 . 8 W  

O.OE+OO 6 . 0 W  O.OE+OO 
O.OE+OO 

3.0E-01 1.2E-06 
O.OE+OO 
O.OE+OO 
O.OE+OO 

3.0MI 1.7E-07 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
4.0303 1 . 8 W  
3.0MI 6 . 2 W  
3.0881 5 . 9 W  4.5303 1.3E-04 
3.OMI 8.88.09 
4.0303 3.4848 1.8E-02 1.9- 

O.OE+OO I . O W  0.OEt.a) 
4.0E-01 2 . I M  6.IE-02 3.5- 
4.0E-01 3.9E- 9.OE-03 4 . 3 W  

Tual Rthaay: 0.1 
TocalRad + a m  0.1 

3.OMI 6 . 2 M  1.8Em 3.4Eo5 

O.OE+OO 

Noc applicabk 

Tocal Pathway: O.OE+a 
O.OE+a 

I .sm 
2.9E-03 
2.8E-03 
I . 9 m  

8.0em 

I . 9 w  

I .2wn 

4.2M5 

3.8E-05 

I .4E-04 

I .7ms 
l . l W  
3.8- 
4 . m  
I .m 

Total.. 0.1 
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TABLE B.3.2-28(a) 

FUTURE, GREAT MIAMI RIWB USER, ADULT 
SOUTH FIEIl): SURFACE W A T W  

3.4E-03 . 9.3842 2.8E-I1 2.6E-121 
Total Pathway: 2.4E-11 

2.2E-10 
2.2E-10 
2.3E-IO 
1.2E-10 
1.OE-IO 
3.6E-11 
1.3E-12 
5.5E-I1 
1.3E-I1 
1.2E-ll 
1 s - l l  
1.6E-ll 

1.9E-I2 
4.2B-17 
5.1E-15 
I.0E-13 
3.9E- 17 
2.2813 
1.8E-11 
1.2E-15 
8.8E-16 
2.3E-16 
1.4E-12 
6.7E-14 

3.28-04 
7.0E-09 
8.2E-07 
3.1E45 
1.4E-08 
2.2E-04 
5. lE-01 
7.9E-07 
2.5E-06 
7.1E-07 
3.2E-03 
1 SE-04 

8.7E-03 
1.9E-07 
2.2E-05 
8.5E-04 
3.9E47 
6.0E43 

1.4E+01 
2.2E-05 
6.7E-05 
1.9E-05 
8.6E42 
4.2E-03 

:’. 
L ( .  

@ 

-P 

2.1E-09 5.7E-08 2.8E-ll 1.6E-18 

Not Applicable 

1 
Total Pathway: O.OE+OO 

Comoound 
Arsenic 
Beryllium 
Chromium 
Lead 

Acenaphthy lene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(k)fluoranthene 
bis(2-Ethy1hexyl)phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
ID&DO( I ,2,3-Cd)pyre~e 
Aroclor 1254 
Aroclor 1260 

U-TOTAL 

Conc‘n (mn/kp;l 
2.1E-08 
2.2E-06 
l.lE-04 
3.7E-04 
1.1E-02 
5.3E-06 
4.3E-06 
3.1E-06 
5.2E-07 
3.3E-07 
3.5E-05 
2.7E-05 
4.7E-06 
6.4E-07 
4.1E-08 
2.6E-08 
1.3E-08 

3.2E-13 
3.3E-11 
1.7E-09 
5.6E-09 
1.6E-07 
8.OE-11 
6.G-11 
4.7E-I1 
8.OE-12 
5.1612 
5.3E- IO 
4.1E-10 
7.2E-I1 
9.8812 
6.38-13 
4.OE-13 
1.9E-13 

I 1.8E+00 5.6E-13 
4.3E+00 1.4E-IO 

7.3E+00 3.4E-IO 
9.0E-01 7.2E-12 
3.8E-01 1.9E-12 
1.4E-02 7.4E-12 
2.0E42 8.2E-12 
3.28-02 2.3E-12 
8. LE+OO 7.9E-ll 
2.0E+00 1.3E-12 
7.7E+00 3.1E-12 
7.7E+00 1.5E-12 

Arsenic 
Be ry I1 i u m 
Chromium 
Lead 
U-TOTAL 
Aoenaphthylene 
Benzo(a)anthracene 
Benzo(a)pyreie 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl)phthalate 
Carbazole 

Dibenzo(a,h)anthracene 

Aroclor 1254 
Aroclor 1260 

ChrySene 

ID&DO( 1,2,3-Cd)py~1~ 

1.8E- I3 
1.8E-I1 
1.9E-09 
1.3E-ll 

7.8E-CS 

1.3E-08 

2.2E-10 
l.lE-IO 

1.8E+00 3.3813 
4.3E+02 7.9E39 

2.6E+00 
1.7E+o1 
2. IE+00 

8.8E-01 
I.6E-02 2.1E-IC 
2.0E42 
3.6E-m 

1.9E+01 

I.OE+Ol 2.3E-05 
l.OE+OI l.IE-05 

Dieldrin 9.8E-07 1.5E-ll 1.6E+OI 2.4E-101 IDieldrio 1.6E-IO 1.8E+01 2.8E-05 
Total Pathway: 9.1E-10 Total Pathway: 1.4E-0f 

GSFSW 2/2/94, 4: IO PM 



a 

Chemical Risk 
Ingestion of Fish 

Risk Compound II in H20( E onc'n in Fish ( m a k  - 
Arsenic 2.1E-08 4.4E+01 9.2E-07 7.9E-I 1 l.BE+OO 1.4E-10 
Beryllium 2.2E-06 1.9E+01 4. IE-05 3.92-09 4.3E+OO I.SE48 
Chromium I.IE-04 1.6E+O1 1. 8EM 1.6E-07 
Lead 3.7E-04 4.9E+01 I .  8E-02 1.6E-06 O.OE+OO 
0-TOTAL I.lE-02 2.0E+OO 2.2E-02 1.9E-06 
Acenaphthyl 5.3E-06 7.3E+02 3. BE43 3.3E-07 
Benzo(a)aot 4.3E-06 l.IE+OQ 4.7E-02 4.OE-06 l.lE+OO 4.4E-06 
Benzo(a)pyr 3.1E-06 2.1E+04 6.48-02 5.5E-06 7.3E+OO 4.0E-05 
Benzo@)flu 5.2E-07 5.8E+W 3.OE-02 2.6E-06 9.0E-01 2.48-06 

bis(2-Ethylh 3.5E-05 6.3E+03 2.2E-01 1.9E-05 1.4E-02 2.6EM 

Chrysene 4.7E46 l.IE+OQ 5.lE-02 4.48-06 3.2E-02 1.4E-07 
Dihenzo(a,h 6.4E-07 2.OE+04 1.3E-02 l.lE-06 8.1E+OO 9.0E-06 
Lndeno(l,2, 4.1E-08 3.98+05 1.6E-02 1.4E-06 2.0E+OO 2.8E-06 
Aroclor 125 2.6E-08 I.OE+OS 2.6E-03 2.2E-07 7.7E+OO 1.7E-06 
Aroclor 126 1.3E-08 1.9E+05 2.58-03 2.lE-07 7.7E+OO l.6E-06 
Dieldrin 9.8E-07 4.8E+03 4.7E-03 4.0E-07 1.6E+01 6.4E-06 

Beazo(k)flu 3.3EM 3.8E-01 O.OE+OO 

Carbazole 2.7E-05 2.0E-02 

TABLE B.3.t28(a) (continued) 
FUTURE, GREAT MIAMI RIVW USER, ADULT 

SOUTH FIJ3€D SURFACE WATEU 

Total 

1.4E-10 
2.3E-08 

O.OE+OO 

4.48-06 
4.0E-05 
2.4E-06 
1.9E-12 
2.6E-07 
8.2E- 12 
1.4E-07 
9.0E-06 
2.8E-06 
1.7E-06 
1.6E-06 
6.4E-06 

C' 
4 
A3 

. Lq 
GSFSWA.XLS 2/2/94, 4:'lO PM 

Ingestion of Fish 
Compound ncln in H ooc'n in Fish @Ci/k yliJc 
CS- 137 2.1E-09 2.8E-11 
NP-237 3.2E-04 2.2E-10 
PU-238 7.0E-09 2.2E-10 
PU-239/240 8.2E-07 2.3E-10 
RA-226 3.1E-05 S.OE+Ol 1.6E-03 2.4E-01 1.2E-10 2.9E-11 
RA-228 1.4E-08 S.OE+Ol 7.2E-07 1.1Eo4 1.OE-10 l.lE-14 
SR-90 2.2E-04 3.0E+01 6.6E-03 l.OE+OO 3.6E-11 3.7E-11 
TC-99 5.lE-01 1.5E+O1 7.6E+OO 1.2E+03 1.3E-12 l.SE-09 
TH-228 7.9E-07 3.0E+01 2.4E-05 3.6E-03 5.SE-11 2.OE-13 
TH-230 2.5E-06 3.0E+01 7.4E-05 1.lE-02 1.3E-11 1.SE-13 
TH-232 7.lE-W 3.0E+01 2.1E-05 3.3E-03 1.2E-11 3.9E-14 
u-234 3.2E-03 2.0E+OO 6.3E-03 9.7501 1.6E-11 1.5E-11 
U-239236 1.5E-04 2.0E+OO 3.1E-04 4.7E-02 1.6E-11 7.SE-13 
U-238 3.4E-03 2.0E+OO 6. 8E-03 l.OE+OO 2.8E-11 2.9E-11 

Total Pathway: 1.6E-09 

1.6E-18 
1.9E-12 
4.2817 ' 

5.1E-15 
2.9E-11 
l.lE-14 
3.7E-11 
1SE- 
2.OE-13 
1.5E-13 
4.OE-14 
1.7E-11 
8.2E- 13 
3.2E-11 

Total Pathway: 6.9E45 
Total Rad + Chem: -1 



SOUTEi SURFACE WATER 

NONCARCA 

I .  1neeatiodSurfac-e Water 
Comwund - Intake RfDo 

cs- 137 5.7E-08 
NP-237 8.7E43 
PU-238 I .9EW 
PU-239l240 2.2E-05 

8.5E-W 
3.9E-Ol 
6.0E43 

1.4E+OI 
2.2E-05 

TH-230 6.7E-05 
I .9E-05 
8.6E-02 

U-2351236 4.2843 

mmxc HAZARD 
ti 

Dermal Contadsediment 

Not Applicable 

U-238 9.3E-02 I 
Total Pathway: O.OE+OO Total Pathway: O.OE+OC 

1.3E-08 
3.8EW 3.0E-03 1.3E-0 
1.9E-IO 

Benzo(a)anthracene I.*SE-lO 
l.lE-IO 

Bemo(b)fluoranthene 1.9E-ll 
Benzo(k)fluorantbene 1.2E-ll 
bis(2-Ethylhexyl)phthalate 1.2E-09 2.OEM 6.1E-0 

9.5E-10 
1.7E-IO 

Dibenzo(a,h)anthracene 2.3E-11 
In&no( I ,2,3-cd)pyrene3 1.5E-12 

9.38-33 

Total Pathway: 1.3E-0 

G S F S W  2/2/94, 4: 10 PM 

dEuard 
Dermal ContadSurface Water 

Arsenic 4. IE-13 2.9E44 1.4E-09 
Beryllium 4.3E-I 1 5.0E-05 8.5E-07 
Chromium 4.5E-09 2.3E-03 2 . 0 E a  

U-TOTAL O.OE+OO I.JE-04 O.OE+OC 
Awnaphthylene I .  8E-08 
Benzo(a)ant hracene O.OE+OO 
Benzo(a)pyrene O.OE+OO 
Benzo(b)fluoranthene O.OE+OO 
Benzo(k)fluoranthene O.OE+OO 
bis(2-Ethylhexyl)phthalate 3.lE-08 1.8EM 1.E- 
Carbazole O.OE+OO 
chry== O.OE+OO 
Dibenzo(a,h)anthracene O.OE+OO 
Indene( l,2,3-cd)pyrene O.OE+OO 

Intake RfD(denn) Comwund - 

Lead 2.9E-ll 

Aroclor 1254 5.2E-IO 
Aroclor 1260 2.5E-IO 
Dieldrin 3.7E- IO 4.5E-05 8 . 2 E a  

Total Pathway: 1.3EM 



TABLE B.3.t28(a) (conhued) 
FUTURE, GREAT MIAMI RIVER USW, ADULT 

SOUTH FIHA SURFACE WATER 

NONCARCINOG~IC h%zARD 

3.6E-06 
4.3E-06 3.0E-03 1.450 
7.7E-07 
9.4E-06 
1.3E-05 

nzo@)fluoranthene ’ 6.1E-06 
nzo(k)fluoranthene O.OE+OO 

O.OE+OO 
1 .OE-05 

2.0EM 2.2E-0 

nzo(a,h)anthracene 2.6E-06 

5.28-07 
4.9E-07 

Dieldrin 9.38-07 5.OE-05 1.9E-0 
Total Pathway: 2.2E-0 
Total Rad + Chem: 

Total 

- Total 

6.2E-07 
2.5E-06 
n.4E-05 

1 S - 0 3  

2.2E-03 

1.9E-02 
2.3EM -1 

GSFSWA.XLS 2/2/94, 4: 10 PM 
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TABLE 5.3.2-28(b) 
FURIRE, GREAT MIAMI RIVW USER, Y O W  

S O W  SURFACE W A T W  

e' 

K3 
1 3  

41 

..I-* 

IC ; 
. .- 
-, 

5. - 

8.2E-07 9.0E-06 2.3E-10 2.1E15 
3.1E-05 3.4E-M 1.2E-10 4. IE-14 
1.4E-08 1.- 1.OE-10 1.6E-17 Not Applicable 
2.2E-04 2.4E43 3.6E-11 , 8.7JZ-14 
5.1E-01 5.5E+00 1.3E-12 7.2E-12 
7.9E-W 8.6E-06 5.5E-ll 4.7E-16 
2 . 5 W  2.7E-05 1.32-11 3.5E-16 
7.1E-W 7.8E-06 1.2E-11 9.32-17 

7 
'a 
tb 
P 
\o 

c.( 

Beryllium 
Chromium 
Lead 

Acenaphthylene. 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Beozo(k)fluoranthene 
bis(2-Ethylhexyl)phthalate 
Carbazole 

Dibenzo(a,h)anthracene 
Indene( 1,2,34)pyrene 
Aroclor 1254 
Aroclor 1260 

U-TOTAL 

ChrySeDe 

2.2E-06 
1.1E-04 
3.7E-04 
I.IE-02 
5.3E-06 
4.3E-06 
3.1E-06 
5.ZE-07 
3.3E-07 
3.5E-05 
2.7E-05 
4.7E-06 
6.4E-07 
4.1E-08 
2.6E-08 
1.3E-08 

2.1E-11 
1.1- 
3.7Em 
1.1E-07 
5.2E-11 
4.3E-11 
3 . I E l l  
5.2E-I2 
3.3E-12 
3.4E-10 
2.7E-10 
4.7E-11 
6.4E-I2 
4.1E-I3 
2.6E-13 
1.3E-13 

4.3E+00 9.2E-11 

l.lE+00 4.7E-11 
7.3E+00 2.2E10 

9.0E-01 4.7E-12 
3.8E-01 1.3E-12 
1.4E-02 4.8E-12 
2.OE-02 5.3E-12 
3.2E-02 1.5E-12 

8.1E+00 5.1E-I1 
2.0E+00 8.2E-13 
7.7E+00 2.OE-I2 
7.7E+00 9.7E-13 

Beryllium 
Chromium 
Lead 

Acenaphthylene. 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Beazo(k)fluoranthene 
bis(2-uhylhexyl)phthalate 
Carbazole 
Chrysene ' 

Dibenzo(a,h)anthracene 
Indene( 1,2,3-cd)pyrene 
Aroclor 1254 
Amlor  1260 

U-TOTAL 

Intake SF/den) - 
8.3814 1.8E+00 1 . X - 1 3  
8.6E-12 4.3E+02 3.7E-09 
9.OE-10 
5.9E- 12 

3 . 7 E a  
2.6E+00 
I . E + O l  
2.1E+00 

8.8E-01 

2.OE-02 
7.4E-02 

1.9E+01 

6.3Em 1.6EM 9.8E-11 

1.OE-10 I.OE+OI I.IE-05 
5.IE-11 I.OE+OI 5.2E-1( 
7.4E-ll I.SE+Ol 1.3E-05 Dieldrin 9.8E-07 9.7E-12 1 . 6 E + O I  1.6E-101 IDieldrin ~ ~ 

Total Pathway: 5.9E-10 Total Pathway: 6.7E-05 
Total Rad + Chem: 6.OE-IO Total Rnd + Chem: 6.7E-09 

WFY.XLS, 212194.417 PM 



TABLE B.3.2-28(b) (continued) 
FUTURE, GREAT MIAMI RIVFR USW, YOUTH 

SOUTH FIFU): SURFACE W A T W  

Risk Compound Intake SFJOJ - 
CS-137 2.8E1 1 
NP-237 2.2E-10 
PU-238 2.2E-10 
PU-239/240 2.3E-10 
RA-226 9.6E-02 I.2E-10 l.lE-11 
RA-228 4.48-05 1.OE-IO 4.4E-15 
SR-90 4. IE-01 3.6-11 1.5E-I1 
TC-99 4.7E+02 1.3E-12 6.1E-10 
TH-228 1.5EM 5.SE-11 8.OE-14 
TH-230 4.6E-m 1.3E-ll 5.9E-I4 
TH-232 1.3EM 1.2E-ll 1.6E-14 
u-234 3.9E-01 1.6E-11 6.2812 
U-239236 1.9E-02 1.6E-11 3.OE-13 
U-238 4.2E-01 2.8E-11 1.2E-I1 

Total Pathway: 6.5E-10 

Arsenic 
Beryllium 
Chromium 
Lead 

Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluorantkene '. 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl)phthaIate 
Carbazole 
Chrysene 
Dibenzo(a,h)aothracge 
Indene( 1,2,3-cd)pyreoe 
Aroclor 1254 
Aroclor 1260 

U-TOTAL 

5.1E-ll 
2.3E-09 
I.OE-07 
1 .OE-06 
1.2E-06 
2.2E-07 
2.6E-06 
3.6E-06 
1.7E-06 

O.OE+OO 
1.2E-05 

O.OE+OO 
2.8E-06 
7.3E-07 
9.0E-07 
1.5E-07 
1.4E-07 

4.3E+00 9.8E-09 

l.lE+00 2.9E-06 
7.3E+00 2.6E-05 

9.0E-01 1.5E-06 
3.8E-01 O.OE+OO 
1.4E-02 1.7E-07 
2.OEM 
3.2E-02 9.1E-08 

8.lE+00 5.9E-06 
2.0E+00 1.8E-06 
7.7E+00 l.lE-06 
7.7E+00 I.IE-06 

Dieldrin 2.6E-07 1.6E+OI 4.28-061 
Total Pathway 4.5E-05- 

Total 

6.4E-19 
7.6E-13 
1.7E-17 
2. IE-I5 
1.2E-I1 
4.4E-15 
1.5E-11 
6.1E-10 
8.OE-14 
6. OE- I4 
1.6E-14 
6.7E-12 
3.3813 
1.3E-ll 

- Total 

9.OE-11 
1.4E-08 

2.9E-06 
2.6E-05 
1.SE-06 

1.7E-07 

9.1E-08 
5.98-06 
I .  8E-06 
l.lE-06 
1.1E-06 
4.28-06 

1.3E-12 

5.3E- 12 

Total Rad + Chem: 4.5E-051 4.5E-051 

fer\dri\jah\GSFSWFY.XLS, 2/2/94,4:17 PM 



SOUTH FIFLD: SURFACE W A T W  

Comwund 
Arsenic 
Beryllium 
Chromium 
Lead 

Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl)phthalate 
Carbazole 
ChrySeDe 
Dibenzo(a,h)anthracene 
lodeno(l,2,34)py=ne 
Aroclor 1254 
Aroclor 1260 

U-TOTAL 

NONCARCIE 

3. E-03 
7.7E-08 
9.0E-06 
3.4E-04 
1.6EUl 
2.48-03 

5.SE+00 
8.6E-06 
2.7E-05 
7.8E46 
3.4EM 
1 .7EM 

Total Path O.OE+a 

IngestiodSurface Water 
Compound Intake RfDlo) && 

Arsenic 
Beryllium 
Chromium 
Lead 
U-TOTAL 
Acenaphthylene 
BelKO(a)anthracene 
Be-(a)py== 
Beozo@)fluoranthene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl)phthalate 
Carbizole 
Chrysene 
Dihenzo(a,h)anthracene 

Aroclor 1254 
Aroclor 1260 

IndenO( 1,2,3-cd)pY=W 

1.2E-12 3.0E-04 4.0EU3 
1.2E-10 5.0E-03 2.58-038 
6.6E-09 5.OE-03 
2.1E-08 
6.3EUl 3.0E-03 2.1E-04 
3. IE-10 
2.5E-10 
1.8E-10 
3.OE-ll 
l.9E-11 
2.0E-09 2.OEM 1.OE-01 
1.5E-09 
2.7E-10 
3.7E-11 
2.4812 
1.92-12 
7.48-13 

Dieldrin 5.7E-11 S.0E-05 1.1E-o( 
Total Pathway: 2. I E a  

Total Rad + Chem: 2.1E-04 

VIC HAZARD 

Dermal Contadsediment 

Not Applicable 

Total Pathway: O.OE+O 

tl 

I Dermal ContadSurfacs Water 
lalake RfDlderm) 
4. BE-13 2.9E-04 1.7E-O 
5.OE-11 5.OE4.5 l.OE-O 
5.3E-09 2.3E-03 2.3E-0 

1.SE-04 O.OE+O 
3.4E-11 

2.1E-08 

3.7E-08 1.8E-02 2.0E-O 

6.1E-10 
3 .OE- 10 

Dieldrin 4.3E-10 4.5E-05 9.6Ed 
Total Pathway: 1.5E-05 

Total Rad + Chem: 1.5E-05 

f e r k d r i  SWFY.XLS. 2t22/94.4:17 PM a 



a 
TABLE B.3.2-28(b) (continued) 

FUTURE, .GREAT MIAMI RIVER U S n ,  YOUTH 
SOUTH FIIUXh SURFACE WATFR 

NONCARCINOGENIC HAZARD 

t Ingestion of Fish 
Commund Conc'n in Fish (DCi/keJ Intake w Hazard 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226, ' 1.6E-03 
RA-228 7.2E-07 
SR-90 6.6E-03 
TC-99 7.6E+Oo 
TH-228 2.4E-05 
TH-230 7.4E-05 
TH-232 2.1E-05 
u-234 , 6.3E-03 
U-235R36 3. lE-04 
U-238 6.8E-03 

Total Pathway: O.OE+O( 

Ingestion of Fish 
ComDound Conc'n in Fish (mnke) Intake Rfi)o Hazard 

ArSeDiC 9.2E-07 3.OE-LO 3.0E-W l.OE4f 
Beryllium 4.1E-05 1.3E-08 5.0E-03 2.7E4f 
Chromium 1.8E-03 5.9E-07 5.0E-03 1.2EM 
Lead 1.8E-02 5.9E-06 ' 

U-TOTAL 2.2E42 7.1E-06 3.0E-03 2.4E-03 
Acenaphthylene 3.8E-03 1.3E-06 
Beazo(a)anthracene 4.7E-02 1.5E-05 
Bemo(a)pyrene 6.4E-02 2.lE-05 
Beazo(b)fluoranthene 3.0E-02 9.9E-06 
Benzo(k)fluoranthene O.OE+Oo O.OE+Oo 
bis(2-Ethylhexyl)phthalate 2.2E-01 7.1E-05 2.0E-02 3 S E e  
Carbazole 
ChrySeIE 5.1E-02 l.7E-05 
Dibenzo(a,h)anthracene 1.3E-02 4.2E-06' 
Indene( 1,2,3-cd)py~~e 1.6E-02 5.2E-06 
Aroclor 1254 2.6E-03 8.5E-07 
Aroclor 1260 2.5E-03 8.0E-07 
Dieldrin 4.7E-03 1.5E-06 5.OE-05 3.0E-0; 

Total Pathway: 3.6E-0; 
Total Rad + Chem: 3.6E-0; 

1.OE-06 
3.7E-06 
1.2E-04 

2.6E-03 

3.5E-03 

3.0E-02 

3.7EQLI 
fcr\rmZri\jah\GSFSWFY.XLS, 2a/94.4:17 PM 



S O U T A ~  SHIIMENT 
CaminOeenic Risk 

Not Applicable 

cs- 137 S.OEo1 I.SE+Ol 2.8Ell  4.2E-IO 
NP-237 2.2E-01 6.7E+OO 2.2E-10 I.SE-09 
PU-238 1.2E-01 3.6E+OO 2.2E-IO 7.9E-IO 
PU-239/240 S.IEU2 l.SE+OO ~ . ~ E - I o  3 . ~ 1 0  
RA-226 3.1E+01 9.2E+02 1.2E-IO l.lEOI 
RA-228 3.9E+OO 1.2E+02 1 .OE-IO 1.2MB 
SR-90 9.7E-01 2.9E+01 3.6E-ll I.0E-09 
TC-99 6.2E+01 1.9E+03 1.3E-12 2.4E-09 
TH-228 4.4E+OO 1.3E+02 5.5E-ll 7.3E-09 
TH-230 1.4E+01 4.1E+OZ 1.3E-I1 5.4Eo9 
TH-232 4.0E+OO 1.2E+02 1.2E-ll 1.4E-09 
u-234 2.3E46 6.8E-05 1.6E-ll 1.E-13 
U-235/236 4.0E-01 1.2E+01 1.6E-ll 1.9E-IC 
U-238 8.8E+OO 2.6E+02 2.8E-ll 7.48-09 

Total Pathway: 1.5E-07 Total Pathway: O.OE+O( 

+00 2.lE-07 
+00 6.8E-08 

1.4E-01 2.3E-09 

Benzo(b)fluoranthene 6.2E+OO l.0E-07 2.1E+OO 
Benzo(k)fluoranthe-ne 7.3E+OO 1.2E-W 8.8E-01 
bis(2-~hylhexyl)phthalate 1.1E-01 1.8E-09 1.6EU2 2.SE-11 

1.7E-01 2.8E-09 
6.0E+OO l.0E-07 

Dibenzo(a, b)anthracene 1.9E+01 
Indene( 1,2,3-cd)pyrene 

FER\CR \GSFSDA.XLS. 212194. 11:lO AM e 
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TABLE B.3.2-29(a) (continued) 
FUTURE, GREAT MIAMI RIVER USER, ADULT 

SOUTHFIFLD. SEDIMJaW 
CARCINOGFNTC! RISK 

Np-237 
PU-238 
PU-239l24 
RA-226 
RA-228 

U-235l236 
U-238 4.6E+00 3.6E-08 

- - __ - - . - -_ ._ - ___ - 
Radiation Risk 

External RadiatiodSediment 
Risk 

CS- 137 2.6E-01 2.0E-06 5.3E-07 
5.1E-08 

Compound e - 

1 AE-12 
7.38-13 
1.9EM 
6.OE-06 

O.OE+OO 

I .3E-05 
2.OE-ll 

3.9E-10 
5.SE-11 
3.6E-17 
5.OE-08 
1.7EM 
2.OE-05 

1.2E-01 
._ 6.3EM 

2.7EM 
1.6E+o1 
2.1E+00 

S.lE-01 
3.3E+01 
2.3E+00 
7.3E+00 
2.1E+00 

1.2E-06 
2.1E-01 

4.3EM 
2.8E-11 
2.7E-11 
1.2E-08 
2.9E-06 

O.OE+00 
6.OE-13 
5.6E-06 
5.4E-11 
2.6E-11 
3.OE-11 
2.4EM 

Total Pathway; 

CARCINOGENIC RISK 

Not Applicable 

Total Pathwav O.OE+O( 

Total 

5.3EM 
5.2E-08 
7.9E-10 
3.5E-10 
3. IEM 
6.0E-06 
l.OE-C@ 
2.4E-C@ 
1.3505 
5 .  8E-C@ 
1.5E-C@ 
1.lE-15 
5.0E-08 
1.7EM 

Tdal - 

2.7E-m 
1.6E-05 

1 .OEM 
1.2E-06 
9.4E-08 
4.7E-08 
5.OE-11 
5.6E-11 
3.2E-C@ 
2.6EM 
2.OEM 
l.lE-06 
6.2E-07 
2. LEM 
2.0E-05 

Total Rad t Chem -1 



TABLE B.3.2-29(a) (cnntiuued) 
FVIZRLE, GREAT MIAMI RIVER USER, ADULT 

s0mFnZ.h m1m 
NONCARCINOGENIC HAZARD 

O.OE+OO Total Pathway: O.OE+Ct 
SOUTH F r n B Y h  

Not Applicable 

NONCARCLNOGPNIC HAZARD NONCARCLNOGPNIC HAZARD 

Beryllium 
Chromium 
Lead 
U-TOTAL 
Acenaphthylene 
Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
bia(2-uhylhexyl)phthlate 
Carbazole 
ChrySeW 
Dibenzo(a,h)anthracene 
Indene( 1,2,3-cd)pyrene 
Aroclor 1254 
Aroclor 1260 

BeddpYrene 

3.7E-08 S.0E-03 7.4E4t 
5.4E-07 5.OE-03 l.lE44 
9.6E-07 
l.lE-06 3.0E43 3.6E44 
5.4E-09 
2.2EM 
3.7E-07 
2.4E-07 
2.9E-07 
4.1E-09 2.0E-02 2.1Em 
6.5E-09 
2.3E-07 
7.4E-08 
2.3E-07 
3.SE-09 
2.0E-09 

Beryllium 
Chromium 
Lead 
U-TOTAL 
Acenaphthylene 
Benzo(a)anthrscene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(lc)fluoranthene 
bis(2-uhylhexyl)phthalate 
Carbazole 

Dibenzo(a,h)anthracene 

Aroclor 1254 
Aroclor 1260 

ChrySeDtZ 

Indeno(l,2,3-cd)pyrene 

8.5E-08 5.OE4.5 1 .7Ea  
1.3E-06 2.3E-03 5.6E-04 
2.2E-06 
2.5E-06 1.5E-04 1.7Eo1 

2.4E-07 
1.4E-07 

Dieldrin 3.9E-IO 5.OE-05 7.7E-061 IDieldrin 2.7E-08 
Total Pathway: 2.0E-02 

(1 Total Pathway: 1.4E-03 

Total - 

1.2E-03 
1 . E 4 3  
6.6E-04 

I .7EM 

4.2E-07 

6.OE-04 

AH\GSFSDA.XLS. 212/94. 11:lO AM 
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TABLE B.3.2-29(b) 
FUTURE, GREAT MIAMI RIVER USW, YOUTH 

SOUTRFIEZD: SEDIMENT 

cl 
-4 
c3 
%r 

? 
!= 

Beryllium 9.4E-01 
Chromium 1.4E+01 
Lead 2.5E+01 
U-TOTAL 2.8E+01 
Acenaphthylene 1.4E-01 
Benzo(a)anthracene 5.5E+00 
Benzo(a)pyrene 9.4E+00 
Benzo(b)fluoranthene 6.2E+00 
Benzo(k)fluoranthene 7.3E+00 
bis(2-Ethylhexyl)phthalate 1. IE-01 
Carbazole 1.7E-01 
Chrysene 6.0E+00 
Dibenzo(a,h)anthracene 1.9E+00 
Indeno( 1,2,3-cd)pymne 6.0E+00 
Aroclor 1254 8.9E-02 
Amclor 1260 5.2E-02 
Dieldrin 9.9E-03 

S.OE-01 6.0E+00 2.8E-ll 1.7E-IC CS- I37 
NP-237 2.2E-01 2.7E+00 2.2E-10 5.9E-la 
PU-238 1.2E-01 1.4E+00 2.2~-10 3.2~-ia  
P U - 2 3 9 h  5.1E-02 6.1E-01 2.3E-IO l.4E-IO 

3.1E+01 3.7E+02 1.2E-IO 4.4E-08 RA-226 
RA-228 3.9E+00 4.7E+01 1.OE-IO 4.7E-09 
SR-90 9.7E-01 1.2E+01 3.6E-ll 4.2E-IO 
TC-99 6.2E+01 7.4E+02 1.3E-I2 9.7E-10 

4.4E+00 5.3E+01 5.5E-ll 2.9E-09 TH-228 
TH-230 1.4E+01 1.7E+o2 1.3E-11 2.2E-09 
TH-232 4.0E+00 4.8E+01 1.2E-ll 5.7E-IO 
u-234 2.3E-06 2.7E-05 1.6E-11 4.4E-16 
U-235/236 4.0E-01 4.7E+00 1.G-11 7.6E-ll 
U-238 , 8.8E+00 l.IE+OZ 2.8E-11 2.9E-09 

Total Pathway: 6.0E-08 

Not Applicable 

CARCINOGENIC RISK 
Ei 

cn 
o\ 

tL 

1.0E-08 4.3E+00 
1.5E-07 
2.7E-07 
3 . O M  
1.5E-09 
6.0E-08 l.lE+00 
I.OE-07 7.3E+00 
6.8E-08 9.0E-01 
8.0E-08 3.8E-01 
l.lE-09 1.4E-02 
1.8E49 2.0E-02 
6.6E-08 3.2E-02 
2.1E-08 8.1E+00 
6.6E-08 2.0E+00 
9.7E-10 7.7E+00 
5.7E-10 7.7E+00 
l.lE-10 1.6E+01 

Total Pathway: 

4.4E-08 

6.6E-08 
7.5E-07 
6.1E-08 
3.0E-08 
1.6E-ll 
3.6E-ll 
2.1E49 
l.7E-07 
1.3E-07 
7.5E-09 
4.4E49 
1.7E-09 
l.4E-06 

Beryllium 
Chromium 
Lead 
U-TOTAL 
Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl)phthalate 

I.OE-02 1.7E-08 4.3E+02 7.4E-C 
1.OE-02 2.6E-07 
I.OE-02 4.5E-07 
I.OE-02 5.1E-07 
3.0E-01 7.7E-08 

2.6E+00 
I.7E+Ol 
2. IE+00 

8.8E-01 
4.0E-03 7.7E-IO l.6E-02 1.2E-1 

Carbazole 2.0E-02 
ChrySene 7.4E-02 
Dibenzo(a,h)anthracene 1.9E+01 
Indene( 1,2,3-d)pymne 
Aroclor 1254 3.0E-01 4.98-08 l.OE+Ol 5.OEM 

3.0E-01 2.9E-08 I.OE+OI 2.9807 Aroclor 1260 
Dieldrin 3.0E-01 5.4E-W 1.8E+01 9.6E-08 

Total Path 8.4E-06 

FER\CRU2RlUAH\GSFSDY.XLS 2/2/94 1 I: 1.1 Ah4 



TABLE B.3.2-29(b) (continued), 
MURE, GREAT MIAMI RIVI4t USER, YOuTtI 

s o m m  SPDIMmT 
CARCMOGFNIC RISK 

4.3E-07 2.0 

2.7E-ll 2.9E-13 
1.2E-08 7.8E-08 
2.9E-06 2.4E-06 

O.OE+OO O.OE+OO 

5.6E-06 5.2E-06 
6.OE-13 7.E-I2 

5.4E-ll l.6E-10 

Total Pathway; 8.OE-06 

CARCINOGENIC RISK 

I External Radiation 

Not Applicable 

I 

I 
Total Pathway O.OE+O 
Total Rad + Chem 

Total 

2.1E-07 
2. IE-08 
3.2E-IO 
1.4E-IO 
1.2E-07 
2.4E-06 
4.2510 
9.7E-IO 
5.2E-06 
2.3E-09 
6.OE-IO 
4.58-16 
2.0E-08 
7.0E-08 

l.6E-07 
7.SE-06 

6.6E-08 
7.SE-07 
6.1 E48 
3.0E-08 
2.8E-ll 
3.6E-I1 
2. lE-09 
1.7E-07 
1.3E-07 
5 .  lE-07 
3.OE-07 , 

9.8E-08 
9.8E-06 

-1 

UAH\GSFSDY.XLS 2/2/94 1 I :  I I AM '"'m 



TABLE B.3.2-29(b) (continued) 
FUTURE, GREAT MIAMI RIVER US=, YOUTH 

SOUTHFIELm SEDIMWT 

NONCARCINOGENIC HAZARD 

Ingestiodsediment 
Compound mRfDlo)m 

CS-137 6.0E+00 
NP-237 2.7E+00 
PU-238 1.4E+00 
PU-239/240 , 6. IE-01 
RA-226 3.7E+02 
RA-228 4.7E+01 
SR-90 1.2E+01 
TC-99 7.4E+02 
TH-228 5.3E+01 
TH-230 1.7E+02 
TH-232 4.8E+01 
u-234 2.7E-05 
U-235R36 - 4.7E+00 
U-238 l.lE+02 I I  

Total Pathway: O.OE+OO Total Pathway: O.OE+O( 

NONCARCMOCFNlC W A R D  

Ingestiodsediment 

Arsenic 4.6E-07 3.0E-04 15E43 
Beryllium 6.0E-08 5.0E-03 1.2E-05 
Chromium 8.9E-07 5.0E-03 1.8E-04 
Lead 1.6E-06 
U-TOTAL 1.8E-06 3.0E-03 5.9E-04 
Acenaphthylene 8.9E-09 
Benzo(a)anthracene 3.5E-07 
Benzo(a)pyrene 6.0E-07 
Benzo(b)fluorantMne 4.0E-07 
Benzo(k)fluoranthene 4.7E-07 
bis(2-Ethylhexy1)phthalate 6.7E-09 2.0E-02 3.3E-07 
Carbazole 1.1E-08 
chlysene 3.8E-07 
Dibenzo(a,h)anthracene 1.2E-07 
Indeno(l,2,3-cd)py1y1e 3.88-07 
Aroclor I254 5.7E-09 
Aroclor 1260 3.3E-09 
Dieldrin 6.3E-10 5.0E-05 1.3E-051 

Comoound - R f i ) ( o ) m  

Total Pathway: 2.3E-03 

Dermal Contadsediment 
Codmound - Intake RfD/&rm) 

Arsenic 7.8E-08 2.9E-04 2.7E-0 
Beryllium 1 .OE-07 5.0E-05 2.0E-0 
Chromium 1 SE-06 2.3E-03 6.5E-0 
Lead 2.6E-06 
U-TOTAL 3.0E-06 1.5E-04 2.0E-0 
Acenaphthylene 4.5E-07 
Benzo(a)anthracene 
Benzo(a)pyreae 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
bis(2-Ethy1hexyl)phthalate 4.5E-09 1.8EM 2.5E-0 
Carbazole 

Dibenzo(a,h)anthracene 
Indene( 1,2,3-cd)pyrene 
Aroclor 1254 2.9E-07 
Aroclor 1260 1.7E-07 
Dieldrin 3.2E-08 4.5E-05 7.0E-0 

Total Pathway: 2.4E-0 

chlysene 

Total 

1. BE43 
2.0E-03 
8.2E-04 

2. IEOZ 

5 .  8E-07 

7.2E-M 

-1 
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Table B.3.3-2(a) 
CONSTITUENTS OF POTENTIAL CONCERN (CPC) 

IMQ\Sl_SS-SM.XLS; 2/8/94; 3:09 PM 
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Table B.3.2-2(a) (continued) 
CONSTITUENTS OF POTENTIAL CONCERN (CPC) 

L = lognormal 
p * = no background concentration available 
=: + ** = radioactive soil screening level calculated according to RAGS Pad B (EPA, 1991). Non radionuclide values taken from EPA Region 111 (EPA 1993) for 10E-7 risk or 0.1 hazard. 

*** = shading indicates groundwater modeling will be performed 
2 a = aluminum, calcium, magnesium, potassium, iron & sodium are not associated with toxicity to humans under normal circumstances @PA Region 10, Supplemental Risk Assessment Guidance for Superhnd, Aug. 16, 199 

b = statistically comparable to background concentrations 
c = quantitative risk assessment not possible 
d = based on lead action level of IS uglL (Drinking Water Regulations and Health Advisories; EPA 1993) 
e = qualitative use only 
f = detected only once; not deteckd in other subunit media 
g = for use in describing general aqueous.chemistry; not quantitated in risk assessment 
h = below soil screening level 

N = normal U = undefined, maximum value used as exposure point concentration 

i = low loxicity by expected exposure route 

- -' 
-4 :a 
'3 ' 

FER\CRUSRIWBQ\SI-SS-SM.XLS; 2/8/94; 3:09 PM 



Table B.3.3-2(a) (continued) 
CONSTITUENTS OF POTENTIAL CONCERN (CPC) 

I 3 3 

L = lognormal 
* = no background concentration available 
** = radioactive soil screening level calculated according to RAGS Part B (EPA, 1991). Non radionuclide values taken from EPA Region 111 (EPA 1993) for 10E-7 risk or 0.1 hazard. 
*** = shading indicates groundwater modeling will be performed 
a = aluminum, calcium, magnesium, potassium, iron & sodium are not associated with toxicity to humans under normal circumstances (EPA Region IO, Supplemental Risk Assessment Guidance for Superfund, Aug. 16, 1991 
b = statistic all^ comparable to background concentrations 
c = quantitative risk assessment not possible 
d = based on lead action level of 15 uglL (Drinking Water Regulations and Health Advisories; EPA 1993) 
e = qualitative use only 
f = detected only once; not detected in other subunit media 
g = for use in describing general aqueous chemistry; not quantitated in risk assessment 

N = normal U = undefined, maximum value used as exposure point concentration tL 

h = below soil screening level 
i = low toxicity by expected exposure route 

I\AeQ\Sl-SS-SM.XLS; 2/8/94; 3:09 PM F:m 



* I Groundwater 1 
Table 3.3-2(b) 

CONSTITUENTS OF POTENTIAL CONCERN (CPC) 

Page 1 of 4 



Table 3.3-2(b) (continued) @ 
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Table 3.3-2(b) (continued) 
CONSTITUENTS OF POTENTIAL CONCERN (CPC) 

,.a. 
A 
.(;3 

'4 I'~R\CRU?RI\AI~Q\II'PSB_SM.XLS; 2/8/94; 1:39 PM Page 3 of 4 
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Table 3-2(b) (continued) 
CONSTITUENTS OF POTENTIAL CONCERN (CPC) 

INACTIVE FLYASH PlLElSOUTH FIELD: SUBSURFACE SOIL 

L = lognormal U = undefined, maximum value used as exposure point concentration 
** = radioactive soil screening level calculated according to RAGS Part B @PA, 1991). Non radionuclide values taken from EPA Region I11 @PA 1993) for 1OE-7 risk or 0.1 hazard. 
*** = shading indicates groundwater modeling will be performed 
a = aluminum, calcium, magnesium, potassium, iron & sodium are not associated with toxicity to humans under normal circumstances (EPA Region 10, Supplemental Risk Assessment Guidance for 

b = statistically comparable to background concentrations 
c = quantitative risk assessment not possible 
d = based on lead action level of 15 uglL (Drinking Water Regulations and Health Advisories; EPA 1993) 
e = qualitative use only 
f = detected only once; not detected in other subunit media 
g = for use in describing general aqueous chemistry; not quantitated in risk assessment 
h = below soil screening level 

N = normal 

Superfund, August 6, 1991) 

l l 3 N *  l\AHQ\IFPSn-SM.XLS; 2/8/94; 1:39 I'M 0 Uof4 



TABLE B.3.3-2(~) 
CONSTITUENTS OF POTENTIAL CONCERN (CPC) 

INACTIVE FLYASH PILE - SURFACE WATER 

r;eR\cKUZRI\Any\lFP-SDSW.X~; 2/8/94; I :00 PM 



TABLE B.3.3-2(c) (continued) 
CONSTITUENTS OF POTENTIAL CONCERN (CPC) 

INACTIVE FEYASH PILE - SURFACE WATER 

L = lognormal 
a = aluminum, calcium, magnesium, potassium, iron & sodium are not associated with toxicity to humans under normal 

b = statistically comparable to background concentrations 
c = quantitative risk assessment'not possible 
d = based on lead action level of 15 uglL (Drinking Water Regulations and Health Advisories; EPA 1993) 
e = qualitative use only 
f = detected only once; not detected in other subunit media 
g = for use in describing general aqueous chemistry; not quantitated in risk assessment 
h = below soil screening level 
i = low toxicity by expected exposure route 
j = below EPA Region Ill tap water screening level and not a CPC in IFP soil 

N = normal U = undefined, maximum value used as exposure point concentration 

circumstances (EPA Region IO, Supplemental Risk Assessment Guidance for Superfund, Aug. 16, 1991) 

FI!R\C \ABQ\IFP-SDSW.XLS; 2/8/94; 1:OO PM ' i l  



PljR\CRU2RI\AeQ\lr;P-SDSW.XLS; 2/8/94; 12:56 PM 

TABLE B.3.3-2(d) 
Groundwater 

Modelling 
Screen Conc. 

(pCi/L rad; 
uglL non-rad) 

0.005 
26C 
l.C 

I C  

14C 
7:  

1$ 
7: 

0.2t 

0.02: 
0.02; 
0.021 
0.01 

0.041 
0.1: 

0.08: 

0.3’ 



. .  
TABLE B.3.3-2 d) (continued) 

CONSTITUENTS OF POTENTIAL CONCERN (CPC) 

L = lognormal 
= no background concentration available 

+* = radioactive soil screening level calculated according to RAGS Part B (EPA, 1991). Non radionuclide values taken from EPA Region Ill (EPA 1993) for 10E-7 risk or 0. I hazard. 
+++ = shading indicates groundwater modeling will be performed 
a = aluminum, calcium, magnesium, potassium, iron & sodium are not associated with toxicity to humans under normal 

b = statistically comparable to background concentrations 
c = quantitative risk assessment not possible 
d = based on lead action level of IS ug/L (Drinking Water Regulations and Health Advisories; EPA 1993) 
e = qualitative use only 
f = detected only once; not detected in other subunit media 
g = for use in describing general aqueous chemistry; not quantitated in risk assessment 
h = below soil screening level 
i = low toxicity by expected exposure route 

N = normal U = undefined, maximum value used as  exposure point concentration 

circumstances @PA Region IO, Supplemental Risk Assessment Guidance for Superfund, Aug. 16, 1991) 

13Q\lFP-SUSW.XL.S; 2/8/94; 12:56 PM 



TABLE B.3.34 

INACTIVE FLYASH PIm SURFACE SOIL 
cuRRENT,TREsPAssINcYouTH 

Carcinogn 

Radiation 
inhalation of ParticulateslSoil 

Compound Conc'nin Air (DCilm3) intake SFJiJ 
CS- I37 3.23E-06 6.78-03 1.9E-ll 1.3E-13 
NP-237 5.58846 1.2E-02 2.9E-08 3.4E-10 
PU-238 5.67E-07 1.2E-03 3.9E-08 4.6E-ll 
PU-239l240 1.471-07 3.OE-04 3.8E-08 1.2E-ll 
RA-226 I .38E-05 2.9E-02 3.0E-09 8.6E-11 
RA-228 1.57E-05 3.3E-02 6.9E-10 2.2E-ll 
SR-90 6.09E-06 1.3E-02 6.2E-l I 7.88-13 
~ ~ - 2 2 8  1.90E-05 3.9E-02 7.88-08 3.1E-09 
~ ~ - 2 3 0  1.94E-05 4.0E-02 2.9E-08 1.2E-09 
~ ~ - 2 3 2  1.63845 3.4E-02 2.8848 9.SE-IO 
U-234 6.058-05 1.3E-01 2.6E-08 3.38-09 

U-238 6.218-05 1.3E-01 5.2848 6.7E-09 
U-235R36 2.948-06 6.1E-03 2.5E-08 1.5E-IO 

Total Pathway: I .6E-08 

Cbt?lDical 
Inhalation of ParticulateslSoil 

ComDound Conc'n lmalkd - Intake & 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH -TOTAL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibenzo(a,h)anthracene 
Dibenzofuran 

2.328-07 4.4E-IO I.SE+OI 6.68-09 
1.59E-08 3.OE-ll 8.4E+00 2.5E-10 
2.17E-08 4.1E-I1 6.IE+00 2.5E-10 
7.95848 1.5E-10 41 6.1E-09 
1.68E-07 3.2E-10 

0.00E+00 O.OE+OO 
1.838-07 3.5E-10 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

3.57E-09 6.78-12 
1.54E-08 2.9E-I 1 6.8E+00 2.OE-IO 

0.00E+00 O.OE+OO 

Total Pathway: 1.3E-08 

c Risk 

PU-238 0.08 1.3E+00 2.2E-IO 2.8E-10 
PU-239/240 0.02 3.2E-01 2.3E-10 7.4E-ll 
RA-226 1.98 3.1E+01 1.2E-IO 3.78-09 
RA-228 2.24 3.5Et01 I.OE-10 3.58-09 
SR-90 0.87 1.4E+OI 3.6E-I 1 4.9E-IO 
~ ~ - 2 2 8  2.7 4.2E+OI 5.5E-ll 2.3E-09 
I'H-230 2.77 4.3E+OI 1.3E-I 1 5.6E-10 
1'8-232 2.33 3.6E+OI 1.2E-II 4.4E-IO 
U-234 8.65 I .3E+02 1.6E-I I 2.2E-09 
U-235R36 0.42 6.6E+00 1.6E-I I I .OE-IO 
U-238 8.87 1.4E+02 2.8E-I 1 3.9E-09 

Total Pathway: 2.0E-08 

Arsenic 33.20 4.7E-07 1.8E+00 8.28-07 
Beryllium 2.27 3.2E-08 4.3E+00 1.4E-07 
Cadmium 3.10 4.48-08 
Chromium 11.36 1.6E-07 
Lead 23.93 3.4847 
TH-TOTAL 21.40 3.0E-07 
U-TOTAL 26.20 3.7E-07 
2-Methylnaphthalene 0.16 2.3E-09 
Acenaphthylene 1.80 2.6E-08 

Dibenzo(a,h)anthracene 2.20 3.1E-08 8.1E+00 2.5E-07 
Dibenzofuran 0.25 3.58-09 

Carbazole 0.51 7.2E-09 2 OE-02 1.4E-IO 

Total Pathway: 1.2E-06 

Total Rad + Chem 2.9848 Total Rad + Chem 1.2E-06 

FER\CRU2RI\ABQUFF'.SOLTY.XU\12/22/93; 9:35 AM 



TABLE B 3 3 4  (continued) 

INACTIVE FLYASE PILE: SURFACE SOIL 
cuRRQJT,TREspAssINcYouTB 

A 
Total Pathway: O.OE+O( 

7.9E-08 1.8E+OO 1.5E-0 
5.48-08 4.38+02 2.3E-0 
7.4E-08 
2.7E-07 
5.7E-07 

O.OE+OO 
6.3847 

2-Methylnephthalene 1.1 E 0 7  

O.OE+OO 2.OEM O.OE+O 
Dibenzo(a,h)anlhmcene O.OE+OO I .9E+01 O.OE+O 

1.8E-08 

Total Pathway: 2.3E-O 

Total Rad + Chem 2.3E-05 

penic Risk penic Risk 

CS-137 1.3E-01 2.0E-06 2.6E-07 
NP-237 2.3E-01 4.3E-07 9.8848 
PU-238 2.3EM 2.8E-I I 6.58-13 
PU-239/24 5.88-03 2.7E-ll 1.6E-13 
RA-226 5.6E-01 1.2E-08 6.8E-W 
RA-228 6.4E-01 2.9846 1.9E-0)C 
SR-90 2.5E-01 O.OE+OO O.OE+OC 
TH-228 7.7E-01 5.6E-06 4.3E-OC 
TH-230 7.9E-01 5.4E-I I 4.3E-I 1 
TH-232 6.6E-01 2.6E-I I 1.7E-1 I 
U-234 2.5E+00 3.OE-1 I 7.4E-11 
U-235/236 1.2E-01 2.4E-07 2.98-08 
U-238 2.5E+00 3.6E-08 9.1E-08 

Total Pathway: 6.7E-06 

External RadiatiodSoil 
:ompound Inlake @J 

Not applicable 

Total Pathway: O.OE+O 

- Total 

2.6847 
1 .OE67 
3.2E-10 
8.5E-I I 
l.IE-08 
1.9E-06 

4.3E-06 
I .8E-09 
I .4E-09 
5.5E-09 
2.9E-08 
1 .OE-07 

4.9E- IO 

9.8E-07 ' 
2.3E-05 

6.IE-09 
2.5E-10 

I .4E-IO 
2.58-07 

6.7E-06-1 

FER\CR \ABQUFPSOLTY.XlS\l2/28/93; 1156 AM ' e  



TABLE B33-4 (continued) 
CURRENT, TRESPASSING YOUTH 

INACTIVE FLYASH PILE. SURFACE SOIL 
Non-carcinc 

3.23846 6.78-03 , 
5.58E-06 1.2E-02 
5.67E-07 1.2E-03 
1.478-07 3 .OE-04 
1.388-05 2.9E-02 
1 S7E-05 3.3E-02 
6.09846 I.3E-02 
1.90E-05 3.9EM 
I .94E-05 4.0E-02 
1.638-05 3.4E-02 
6.058-05 1.3E-01 
2.94846 6.1E-03 
6.21845 1.3E-01 

ICs-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235R36 
U-238 

nic Hazard 
I 

I IngestiodSoil 
Compound Conc'n (pCilg) - Intake RfDo Hazard 

0.46 7.2E+00 
0.80 l.2EtOI 
0.08 1.3E+00 
0.02 3.2E-01 
1.98 3.IE+OI 
2.24 3.5Et01 
0.87 1.4E+01 
2.71 4.2E+01 
2.77 4.3Et01 
2.33 3.6E+OI 
8.65 1.3E+02 
0.42 6.6E+00 
8.87 1.4Et02 

1 

Total Pathway: O.OE+OO Total Pathway: O.OE+O( 

2.32E-07 2.6E-09 
1 S9E-08 1.7E-10 
2.17E-08 2.4E-10 
7.95E-08 8.7E-10 5.5E-07 1.6E-0 
1.68E-07 1.8E-09 

Inhalation of ParticulateslSoil 
Compound Conc'n (malkg) - Intake R1Dli) 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 0.00E+OO O.OE+OO 
U-TOTAL 1 A3E-07 2.0E-09 
2-Methylnaphthalene 0.00E+00 O.OEt00 
Acenaphthylene 0.00Ei-00 O.OEt00 

I 
Carbazole 3.57849 3.9E-I I 
Dibenzo(a,h)anthracene I S4E-08 * 1.7E-10 
Dibenzofuran 0.00E+00 O.OE+OO 

I 
Total Pathway: I .68-03 

Cadmium 3.10 2.68-07 1.OE-03 2.6E-04 
Chromium 11.36 9.48-07 5.OE-03 1.9E-04 
Lead 23.93 2.0E-06 
TH-TOT AL 21.40 1.8E-06 
U-TOTAL 26.20 2.2846 3.0E-03 7.2E-04 
2-Methylnaphthalene 0.16 1.3E-08 
Acenaphthylene 1.80 1.5E-07 
Carbazole 0.51 4.2E-08 
Dibenzo(a,h)anthracene 2.20 1.8E-07 , 

Dibenzofuran 0.25 2.1E-08 4.OE-03 5.28-06 

Total Pathway: 1 .OE-02 

Total Rad + Chem 1.6E-03 Total Rad + Chem I .OE-02 

FER\CRU2RI\ABQUFPSOLTY.XLS\12/22193; 9:35 AM 



TABLE B33-4 (continued) 

INACTIVE FLYASE PILE: SURFACE SOIL 
CURRENT,TRESPASSINGYOUTR 

External RadiationlSoil 
Compound & Rfi)o 

cs-137 1.3E-01 
NP-237 2.3E-01 
PU-238 2.3EM 

RA-226 5.6E-01 
RA-228 6.4E-01 
ISR-90 2.5E-01 
TH-228 7.7E-01 

7 9E-01 [E:: 6.6E-01 
u-234 2.5E+OO 

~U-238 2.5E+OO 

PU-239/240 5.8843 

U-239236 I .2E-01 

Non-cari 
Radiation Ha 

Dermal Contact/Soil 

Not applicable 

Total Pathway: O.OE+OO 

Dermal Contact/Soil 

Arsenic 4.68-07 2.9E-04 1.6E-03 
Beryllium 3.2E-07 5.0E-05 6.3E-03 
Cadmium 4.3847 5.OE-05 8.6843 
Chromium I .6E-06 2.3E-03 7.OE-04 
Lead 3.3896 
TH-TOT AL O.OE+OO 
U-TOT AL 3.6506 1.5E-04 2.4EM 
2-Methylnaphthalene O.OE+OO 
Acenaphthylene 7.SE-06 
Carbazole O.OE+OO 
Dibenzo(a,h)anthracena O.OE+OO 
Dibenzohrrnn I .OE-07 4.0E-03 2.6E-05 

Total Pathway: 4.2E-02 

Intake RfDlderm) Hazard Comoound - 

I 

Total Rad + Chem 4.2EM 

FERtC \ABQUFPSOLTy.XIS\I2122193; 935 Ah4 ' @  

Total Pathway: O.OE+OO 

External RadiationlSoil 
Compound & RfDo 

Not applicable 

Total Pathway: O.OE+OC 

L .  

p 
. t ,  

I.IE-02 
6.4843 
8.9E-03 
2.5E-03 

2.5E-02 

3.IE-05 

5.4E-02 
O . O E + O O V 1  



.-.,_. 

t :Jr. IngcstionlSedimcnt . I 
Compound ~ o n c ' n ~ p c i / ~   is^ I 

TABLE B3.3-6 (a) 

INACIlVE FLYASH PILE: SEDIMENT 
cuiuuwr, TREspAssmc YOUTH 

Dermal Contact/Scdiment . 

Not applicable (1) 
NP-237 :>{ 
PU-238 __ 
PU-23904'0' 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235R36 
U-238 

0.019 3.0s-01 
0.019 3.OE-01 
0.030 4.7E-01 
0.885 1.4@+01 
0.901 1.4E+Ol 
0.480 7.5E+00 
0.490 7.6E+00 
1.280 2.OE+O1 
0.550 8.6E+00 
1.500 2.3E+OI 
0.120 1.9E+00 
1.680 2.6E+01 

2.2E-10 
2.2E-IO 
2.3E-IO 
1.2E-10 
I.0E-10 
3.6E-ll 
5.5E-11 
1.3E-I1 
1.2E-11 
1.6E-11 
1.6E-I1 
2.8E-I 1 

6.2-11 
6.5E-11 
1.1E-10 
1 .IE-o9 
I .4E-09 
2.m-IO 
4.2E-10 
2.6E-IO 
1.OE-10 
3.E-10 
3.OE-11 
7.38-10 

I I 
U t? Total Pathway: 5.5E-09 
U U 

External RadiatiodSediment 
Compound lalakt 
~Np-237 
PU-238 
PU-23904 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235l236 
U-238 

5.4E-03 4.3E-07 
5.48-03 2.8E-ll 
8.5E-03 2.7E-11 
2%-01 1:2E-08 
2.6E-01 2.9E-06 
1.4E-01 O.OE+OO 
1.4E-01 5.68-06 
3.6E-01 5.4E-1 I 
1.6E-01 2.6E-11 
4.3~-01 3.0~-11 
3.48-02 2.4E-07 
4.8E-01 3.6E-08 

2.3E-OS 
1%-1: 
2.3E-If 
3.OE-OS 
7.4E-0; 

O.OE + OC 
7.8E-0i 
2.OE-1 I 
4.1E-ll 
1.3E-11 
8.2E-05 
i .7~-oa 

Total Pathway: 1.6E-OC 

tL 
4 
P 

1.3E-08 1.8E+00 2.3E-08 
6.50 9.2E-08 
4.80 6.8E-08 Not applicable 

Lcad 
Mangancsc 

Thallium 

&ozo(a)pyrcne 
bise-E&ylhexyl)phthalatc 
C ~ a z o l e  

TH,TOTAL 

U-TOTAL 

6.10 9.5E-08 
386.00 5.5E-06 

5.04 7.28-08 
0.52 7.48-09 

13.90 2.OE-07 
0.01 1.3E-10 7.3E+00 9.3E-10 
1.20 1.7E-08 1.4E-02 2.4E-10 

' 0.01 9.9E-11 2.OEM 2.OE-12 

I 
Total Pathway: 1.4E-07 

i.6e-07 
9.1E-06 
1.2E-07 
1.2E-08 

U-TOTAL 3.38-07 
Benzo(a)pyreae O.OE+Oo I .E+Ol O.OE+OO 
bis(2-Ethylhcxyl)phthhalat 1. I@-08 1.6E-M 1.8E-10 
Cahszolc O.OE+OO 2.OE-02 O.OE+OO 

Total Pathway: 2.4E-08 

Total Rad + Chcm 1.4E-07 Total Rad + Cbcm 2.4E-08 

Total Pathway: O.OE+OI 

Total 

2.4E-09 
6.5E-11 
l.lE-10 
4.78-09 
7SE-07 
2.7E-10 
7.88-07 
2.8E-10 
l.lE-10 
3.9E-10 
8.2E-09 
1.8E-08 

- 

I .6E-07 

9.3E-10 
4.1E-10 
2.OE-12 

F a R \ C R U 2 R M B Q \ I F P s ~ ~ . ~ l ~ 8 ~ ;  12:OO PM 



TABLE B.3.33 (n)(continued) 
CURREW. TRPSPASSING YOUTH 

MCTIVE FLYASH PILE: SEDMENI' 

ud - 
D e m l  Conlact/Scdiment 

Compound RfDIdcrm) Hezard 
Araenic 7.48-08 2.9E-04 2.6E-04 
Chromium 8.98-07 2.38-03 4.OE-04 
Cobalt 6.68-07 2.38-03 2.98-04 
L.cad 9.2E-07 
hiangancec 5.3E-05 4.X-03 1.3E-02 
TH-TOTAL 6.98-07 
Thallium 7.1E-08 7.OE-05 l.OE-03 
U-TOTAL 1.9E-06 I.5E-04 1.3E-02 
&nzo(a)pyrene O.OE+Oo 
bis(2-Etbylbexyl)pbthalate 6.6E-08 1.8E-02 3.7E-06 
Carbazole O.OE + 00 

0.02 3.OE-01 
0.02 3.OE-01 

0.89 I.QE+Ol 
0.90 1.4E+OI 
0.48 7.5@+00 
0.49 7.6@+00 
1.28 2.OE+OI 
0.55 8.6@+00 
1.50 2.3@+01 
0.12 I.9@+00 
1.68 2.6E+Oi 

0.03 4.m-01 

I .8E-03 
S.OE-04 
3.7E-04 

I .3E-02 

1.6E-03 
I .3E-02 

8.6E-06 

Not applicable 

0 
-4 
CJl 

I I I  
Total Pathway: O.OE+OO Total Pnhway: O.OE+O( 

ChomiCnlRpI 
IngcatiodScdimcnt 

Compound Conc'nImakg 
Arsenic 5.40 4.5E-07 3.OE-04 1.5E-03 
CbromiUtU 
Cobalt 
Lcad 
Mangancec 
TH-TOTAL 
Thallium 
U-TOTAL 
Bcazo(a)pyrene 
bia(2-Ethylberyl)pbthalatc 
Carbazole 

6.50 5.4E-07 5.OE-03 I.lE-04 
4.80 4.08-07 5.08-03 8.08-OJ 
6.70 5.5E-07 

386.00 3.2E-05 1.4E-01 2.38-04 
5.04 4.2E-07 
0.52 4.38-08 7.08-05 ,6.2E-04 

13.90 1.2E-06 3.OE-03 3.88-04 
0.01 7.X-IO 
1.20 9.98-08 2.OE-02 5.OE-Ot 
0.01 5.8E-IO 

I 
Total Pathway: 2.9E-03 

b b  1 I 
Told Pathway: 2.7E-02 

Total Rad + Chcm 2.98-03 Total Red + Chcm 2.78-02 

FER\C ABQ\IFPSEDTY.XLS\IZn3/93; 1053 AM 

.pf 



TABLE B.3.3-5(b) 
CURRENT, TRESPASSING YOUTH 

INACTIVE FLYASH PILE: SURFACE WATER 

- 6  

.e- 

c -- 

\ 

Compound 
NP-237 
PU-238 
PU-239040 
RA-226 
TH-230 
u-234 
U-235036 
U-238 

Carcinogenic Risk 

c 3 
I" .  I . .  

.Conc'n(pCi/L) Risk 
0.790 2.3E+00 2.2E-10 5.IE-IO 
2.910 8.6E+00 2.2E-IO 1.9E-09 

0.2 5.9E-01 2.3E-10 1.4E-10 
0.148 4.4E-01 1.2E-IO 5.2E-ll 
0.653 I .9E+00 I .3E-l1 2.5E-I I 

265 7.8E+02 l.6E-ll 1.2E-08 
14 4.1E+01 1.6E-ll 6.6E-10 

257.0 7.6E+02 2.8E-ll 2.1E-08 

Total Pathway: 3.7E-08 

Not applicable ( I )  

Total Pathway: O.OE+O( 

8.2E-01 2.2846 9.2847 

2.0E-03 5.4849 6.7848 
bis@-E&ylhexyl) phthalate 

5.1 E- IO 
I .9E-09 
1.4E-10 
5.2E-I1 
2.5E-I I 
1.2E-08 
6.6E-IO 
2.1 E-08 

9.4E-09 

l.lE-IO 

Total Pathway: 6.6849 Total Pathway: 3.0E-09 

Total Rad + Chem 4.3848 Total Rad + Chem 3.OE-091-1 

FER\CRU2RI\ABQUFPSWTY.XLS\l2123/93; 8: 12 Ah4 



TABLE B33-5 (b) (continued) 
c u R R E N T , T R E s p A s s I N G Y o m  

INACTIVE FlYAsH PILE: SURFACE WATER 

.- 
4 
4 

Non-carcin 

IngestiodSurface Water 

Arsenic 1.4E-03 2.2E-08 3.0E-04 7.3845 
Cadmium I .6E-03 2.5E-08 1 .OE-03. 2.5E-05 
Lead 8.3E-03 1.3E-07 
U-TOTAL 8.2E-01 1.3E-05 3.0E-03 4.3E-03 
bin@-Echylhexyl) phthalate 1.OE-03 1.6E-08 2.0E42 7.8E-07 
Toluene 2.0E-03 3.1E-08 Z.OE-01 1.6E-07 

Comvound Conc'n ImnlL) w e  RfDlo) 

I IngestiodSurface Water 
Comvound Conc'n CpCilL) 

NP-237 
PU-238 
PU-239R40 
RA-226 
TH-230 
U-234 
U-2351u6 
U-238 

0.79 
2.91 
0.2 

0.148 
0.653 

265 
14 

257 

2.3E+00 
8.dE+00 
5.9E-01 
4.4E-01 
1.9E+00 
7.8E+02 
4.1E+01 
7.6E+02 

1 
Total Pathway: O.OE+OC 

rnic Hazard 

I Dermal ContactlSurface Water 

Not applicable 

Total Pathway: O.OE+OO 

FER\C UeQUFPSWn.XIS\l2l28/93; 12:37 PM @ 

Total Rad + Chem 4.4E-03 

Dermal ContactlSurface Water 

Arsenic 9.2E-09 2.9E-04 3.2E-05 
Cadmium 1 .OE-08 5.OE-05 2.1 E-04 

U-TOTAL 5.48-06 1.5E-04 3.6E-02 
birrQ-Ethylhexyl) phthalate 2.6E-08 I .8EM I 5E-06 
Toluene 3.9847 2.OE-01 2.0E-06 

Intake RfDfdenn) Hazard Comvound - 

Lead 2.2E-10 

Total Pathway: 3.68-02 

I .OE-04 
2.3E-04 

4 .OEM 
2.2E-06 
2.1E-06 

Total Rad + Chem 3 . 6 E - 0 2 7 1  



TABLE B.3.34 (a) 
INACTIVE FLYASB PILE: SURFACE SOIL 

CURRENT OFF-PROPERTY FARMER 
Corcinopcnic Risk 

0 -  

Radiatioo Risk 
Inhalation of PafliculateslSoil 

Compound Conc'n in Air(pCilm3) Risk 
cs-137 1.66E-07 1.9EM 1.9E-ll 3.78-13 
NP-237 * 2.87E-07 3.3EM 2.9E-08 9.6E-10 
PU-238 2.928-08 3.4E-03 3.9E-08 1.3E-10 
PU-239t240 7.56849 8.8844 3.8E-08 3.3E-I 1 
RA-226 7.11E-07 8.2EM 3.0E-09 2.5E-10 
RA-228 8.07847 9.4EM 6.9E-IO 6.5E-1 I 
SR-90 3.18E-07 3.7EM 6.2E-ll 2.38-12 
TH-228 9.76847 l.lE-01 7.8E-08 8.8E-09 
TH-230 9.978-07 I .2E-01 2.9848 3.4E-09 
TH-232 8.39847 9.7EM 2.88-08 2 7E-09 
U-234 3.11E-06 3.6E-01 2.6E-08 9.4849 

U-238 3.19E-06 3.7E-01 5.2E-08 1.9E-08 
Total Pathway: 4.5E-08 

U-239236 1.51E-07 1.8E-02 2.5E-08 4.4E-10 

I Chemical Bisk 
Inhalation of ParticulateslSoil 

Compound 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead ' 

TH-TOTAL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibenzo(a,h)anthracene 
Dibenzohran 

Conc'n (malm3) - Intake 3 
1.20E-08 7.8E-10 l.SE+OI 1.2E-08 
8.18E-10 5.3E-I I 8.4E+00 ' 4.5E-10 
1.12E-09 7.3E-11 6.1E+00 4.4E-10 
4.09E-09 2.7E-10 4.IE+01 l.lE-08 
8.61E-09 5.6E-10 

0.00E+00 O.OE+W 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

9.43849 6.1E-10 . 

1 A4E-10 I .2E-l1 
7.92E-10 5.IE-11 6.8E+00 3.5E-10 

0.00E+00 O.OE+OO 

FER\CRU2RI\ABQUFSII)FRF.XLS\12/22/93; 10:24 AM 

3.5E-IO 

Total Pathway: 2.48-08 

- Total 

3.7E-13 
9.6E-IO 
1.3E-IO 
3.3E-ll 
2.5E-IO 
6.5E-11 
2.3E-12 
8.8E-09 
3.48-09 
2.7E-09 
9.48-09 

I .9E-08 
4.4E-10 

1.2E-08 
4.5E-IO 
4.4E-10 
l.lE-08 

Total Rad + Chem 6.98-08 



I 

Inhalation of ParticulatedSoil 
Compound Conc'n in Air (pCilm3) && Hezard 

cs-137 1.66847 
NP-237 2.87E-07 

2.928-08 
PU-239R40 7.568-09 
RA-226 7.1 1 E47 
IRA-228 8.07E-07 
SR-90 3.18E-07 
TH-228 9.76E-07 
TH-230 9.97847 
TH-232 8.398-07 
U-234 3.11E-06 
U-235R36 1.51E-07 

PU-238 

U-238 3.19E-06 
Total Pathway: O.OE+O 

- Total 

1.20E-08 7.8E10 

1.12E-09 7.3Ell 
8.18E-10 5.3E-ll 

4.09E-09 2.7E-10 
8.61E-09 5.6E-IO 

0.00E+00 O.OE+OO 

2-Methylnaphthelene 0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

9.43E-09 6.1E-IO 

I .84E-l0 1.2E-I1 
Dibenzo(a,h)anlhracene 7.92E-IO 5.lE-ll 

0.00E+00 O.OE+OO 

Total Pathway: O.OE+OO 
0 OE+OO 

Total Rad + Chem 0 OE+W Total: O.OE+OO 

FER\CR BQUFSU)FRF.XLS\l2/22193; 10:24 AM ' @  



w Y 

tL 

Inhalation of ParticulatedSoil 
Compound Conc’n (malm3) - Intake Risk 

IArsenic I .20E48 6.6E-11 1 .SE+Ol 9.9E-10 
Beryllium 8.18E-10 4.58-12 8.4E+00 3.8E-11 
Cadmium 1.12E-09 6.1E-12 6.1E+00 3.7E-11 
Chromium 4.09E-09 2.2E-11 4.1E+01 9.2E-10 
h d  8.618-09 4.7E-I 1 
TH-TOT AL 0.00E+00 O.OE+O 
U-TOT AL 9.43E-09 5.2E-11 
2-Methylnaphthalene 0.00E+00 O.OE+OO 
Acenaphthylene 0.00E+00 O.OE+OO 

~Dibenzofuran 0.00E+00 O.OE+OO 

Carbazole 1.84E-10 1.OE-12 
Dibenzo(a,h)anthracene 7.92830 4.38-12 6.8E+00 3.OE-11 

TABLE B.334 (b) 

CURRENT OFF-PROPERTY RESIDENT CHILD 
INACTIVE FLYASB P I m  SURFACE SOIL 

Corcino~enic Risk 
Y 

- Total 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 , 

TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

1.66E-07 3.5E04 
2.87E-07 6.0E-04 
2.92848 6.1E-05 
7.kE-09 1.6E-05 
7.11E-07 1.5E-03 
8.078-07 1.7E-03 
3.18E-07 6.7E-04 
9.768-07 2.0E-03 
9.978-07 2.1E-03 
8.39E-07 1.8E-03 
3.11E-06 6.5E-03 
1.51E-07 3.2E-04 
3.19846 6.7E-03 

1.9E-11 
2.9E-08 
3.9E-08 
3.8E-08 
3 .OE-09 
6.9E- 10 
6.2E-I I 
7.8848 
2.98-08 
2.8E-08 
2.6E-08 
2.5E-08 
5.2E-08 

6.6E-15 
1.7E-11 
2.48-12 
6.OE- 13 
4.58-12 
1.2E-12 
4.1E-14 
1.6E-10 
6.1E-ll 
4.9E-11 
1.7E-10 
7.9E- 12 
3.5E-IO 

I I 
Total Pathway: 8.2E-10 
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Total Pathway: 2 .OE-0! 

6.6E-15 
1.7E-ll 
2.48-12 
6.OE-13 
4.5E-12 
1.2E-12 
4.1 E- 14 
1.6E-10 
6.1E-11 
4.9E-11 
1.7E-10 
7.98-12 
3.5E-10 

9.9E-10 
3.8E-11 
3.7E-11 
9.2E-IO 

3.OE-11 

Total Rad + Chem 2.88-09 



TABU?, B.3.34 &)(continued) 
CURRENT OFF-PROPERTY RESIDENT CHILD 

INACTIVE FLYASB PILE: SURFACE SOIL 
Non-carcinogenic Hazard 

7.568-09 
7.11E47 
8.07E47 

9.76847 
9 .97807 
8.39E47 
3.1 I E 4 6  
I .51847 
3 .19846 

Total Pathway: O.OE+Oc 

I .20E48 7.7E-10 
8.18E-IO 5.2E-11 
1.12E-09 7.2E-11 
4 .09849 2.68-10 
8.618-09 5.58-10 

0.00E+OO O.OE+OO 
9.43849 6.OE-10 

2-Methylnaphthalene O00E+OO O.OE+OO 
0.00E+OO O.OE+OO 

1.84E-10 1.2E-11 
Dibenzo(a,h)anthracene 7.928-10 5.18-11 

0.00E+00 O.OE+OO 

Total Pathway: O.OE+OO 

Tok Rad + Chem O.OS+OOl Total: O.OE+OOi 

- Total 
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TABLE B.3.3-7(8) 
CURRENT OFF-PROPERTY FARMER 

INACTIVE FLYASH PILE: BEEF AND MILK @ U f l  AFFECTED) 
CARCINOGENIC RISK 

I I I  

Compound 
cs-137 
NP-237 
PU-238 
PU-239040 
RA-226 
RA-228 
SR-90 . 

TH-228 
TH-230 . 
TH-232 ' 

U-234 
U-235036 .. . 

U-238 ' 

I 

Conc'n in Beef (pCilka) 
1.48E-04 2.7E-01 
7.01E-07 1.3E-03 

l.67E-IO 3.1E-07 
7.87846 1.4E-02 
8.64846 I . 6EM 
4.33846 8.0E-03 
2.35847 4.38-04 

' 2.65847 4.98-04 
2.238-07 4.1E-04 
2.76845 5.IE-02 
1.34846 2.5E-03 
2.83845 5.2E-02 

6.438-30 1.2E-06 

Compound 
Arsenic 
Be ry I I i u m 
Cadmium 
Chromium 
Lead r;z: 
'2-Methylnaphthalene ' Acenaphthylene 
Carbazole 
Dibenzo(a,h)nnthracene 
Dibenzofuran 

w 
2.8E-I 1 
2.2E- IO 
2.2E-10 
2.3 E- IO 
I .2E-IO 
I .OE-IO 
3.6E-I1 
5.5E-11 
1.3E-I 1 
1.2E-11 
I .6E-I I 
1.6E-I 1 
2.8E-I 1 

Risk - 
7.6E-I2 
2.8E- I 3 
2.68-16 
7. I E-I 7 
I .7E-12 
I .6E-12 
2.98-13 
2.4E-14 
6.3E-15 
4.9E-I 5 
8.1 E-I3 
3.9E-14 
1.5E-I2 

Compound 
cs-137 
NP-237 
PU-238 
PU-239I240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

Conc'n in Milk (pCilL) m 
5.20E-05 3.8E-01 
6.37848 4.7844 
1.29E-10 9.5E-07 
3.34E-I 1 2.58-07 
1.42805 1 .OE-01 
1.55E-05 I.IE-01 
2.16E-05 1.6E-01 
1.96E-07 1.4E-03 
2.2lE-07 1.6E-03 
1.86E-07 I .4E-03 
8.29845 6.1E-01 
4.01E-06 2.9E-02 
8.50E-05 6.2E-01 

Compound Conc'n in Beef(mnlk& Risk 
Arsenic 1.06E-06 I.IE-09 1.8E+00 1.9E-09 
Beryllium 3.63848 3.7E-11 4.3E+00 1.6E-10 
Cadmium 2.968-07 3.OE-10 
Chromium 9.99E-07 1 .OE-09 

TH-TOTAL 0.00E+00 O.OE+OO 

2-Methylnaphthalene 0.00E+00 O.OE+OO 
Acenephthylene 0.00E+00 O.OE+OO 
Carbazole 0.00E+00 O.OE+OO 2.OE-02 O.OE+OO 
Dibenzo(a,h)anthrace 0.00E+00 O.OE+OO 8.IE+00 O.OE+OO 
Dibenzofuran 0.00E+00 O.OE+OO 

Lead 1.15E-07 1.2E-10 

U-TOTAL 8.36E-08 8.6E-I1 

Total Pathway: 2.1E-OS 

Total Rad + Chem 2.IE-09 

W R i s k  
2.8E-ll l .lE-I1 
2.2E-IO 1.OE-13 
2.2E-10 2.1E-16 
2.3E-IO 5.6E-17 
1.2E-IO I .2E-1 I 
I.OE-IO l . lE-I1 
3.6E-I 1 5.78-12 
5.5E-I 1 7.9E-14 
1.3E-ll 2.IE-14 
1.2E-ll 1.6E-14 
I .6E-I 1 9.8E-12 
1.6E-I I 4.7E-13 
2.8E-I I 1.7E-I I 

lid 

1 InnestionlMilk 
~ 

Conc'n inMilk (malL) w Risk 
3.18E-08 1.3E-10 1.8E+00 2.3E-10 
3.26E-11 1.3E-13 4.3E+00 5.8E-13 
5.37E-08 2.2E-10 
2.72E-07 1.1E-09 
9.58E-08 3.9E-10 

0.00E+00 O.OE+OO 
2.51E-07 I.0E-09 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 2.0E-02 O.OE+W 
0.00E+00 O.OE+OO 8.1E+00 O.OE+Oa 
0.00E+00 O.OE+OO 

Total Pathway: 2.3E-10 

Total 

1.8E-I 1 
3.98-13 
4.7E- I6 
1.3E-16 
I .4E-11 
1.3E-I 1 
6 .OE- I2 
I.OE-13 
2.78-14 
2.IE-14 
1.IE-II 
5.  I E-I3 
l.9E-1 I 

2.1E-09 
1.6E-10 

O.OE+OO 
O.OE+OO 

. .  : -  

Total Rad + Chem 3.OE-lOr-1 

FER\CRU2RI\ABQUFBFoFRF.XlS\l2/21/93; 3: 19 PM 
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TABLE B.3.3-7(a) (continued) 

NONC 

cs-137 
NP-237 
PU-238 
PU-239t240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

I SE-04 
7.0E-07 
6.4E-10 
1.7E-10 
7.9E-06 
8.6E-06 
4.3E-06 
2.3E-07 
2.6E-07 
2.2E-07 
2.8E-05 
I .3E-06 
2.8E-05 

I 
Total Pathway: O.OE+OO 

lClNOCENlC HAZARD 
Hazard 

I IngestionlMilk 
Compound Conc'n in Milk (pCilL) & RfDo 

cs-137 
NP-237 
pu-23s 
PU-239t240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
u-238 

5.20E-05 
6.37848 
1.29E-10 
3.34E-11 
I .42E-05 
I S E - 0 5  
2.16E-05 
I .96E-07 
2.21E-07 
I .86E-07 
8.29E-05 
4.01 E-06 
8.50E-05 

Risk - 

Total Pathway: O.OE+OO 

Ingestiodleef 

Arsenic l.lE-06 l.lE-09 3.0E-04 3.6E-06 
Beryllium 

Chromium l.OE-06 l.OE-09 5.0E-03 2.1E-07 

Compound Conc'nin Beef(ma/kal M RfDo 

3.6E-08 3.7E-I 1 5.OE-03 7.4E-09 
Cadmium 3 .OEm 3 .OE-IO 1 .OE-03 3 .OE-07 

I 

Lead l.lE-07 1.2E-10 
TH-TOTAL O.OE+OO O.OE+OO 
U-TOT AL 8.4848 8.6E-ll 3.0E-03 2.9E-08 
2-Methylnaphthalene O.OE+OO O.OE+OO 
Acenaphthylene O.OE+OO O.OE+OO 
Carbazole O.OE+OO O.OE+OO 
Dibenzo(a,h)anthracene O.OE+OO O.OE+OO 
Dibenzofuran O.OE+OO O.OE+OO 4.0E-03 O.OE+OO 

Total Pathway: 4.2E-06 
1 

Tom1 Rad + Chem 4.28-06 

IngestionlMilk 
Compound Conc'n inMilk(mn/L) M R1D(o) Risk 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 

3.18E-08 1.3E-10 3.OE-04 4.48-07 
3.26E-ll 1.3E-13 5.OE-03 2.7E-ll 
5.37848 2.2E-IO I .OE-03 2.2E-07 
2.72E-07 l.lE-09 5.OE-03 2.2E-07 
9.58E-08 3.9E-10 

O.OOE+OO O.OE+OO 
2.51E-07 l.0E-09 .3.OE-03 3.4E-07 

2-Methylnaph-._. .ne O.OOE+OO O.OE+OO 
Acennphthylene O.OOE+OO O.OE+OO 
Carbazole O.OOE+OO O.OE+OO 
Dibenzo(a,h)anthracene O.OOE+OO O.OE+OO I O.OOE+OO O.OE+OO 4.0E-03 O.OE+OO Dibenzofuran 

Totnl Pathway: 1.2E-0t 

4.1E-06 
7.5E-09 
5.2E-07 
4.38-07 

3.7847 
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TABLE B33-7(b) 
CURRENT OFF-PROPERTY CHILD 

INACTIVE FLYASR PILE: BEEF AND MILK (DUST AFFECTED) 
CARCINOGENIC RISK 

- Total 

PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
~ ~ - 2 2 8  

tb 
90 

4.9E- I7 
1.3E-17 
2.5E- 12 
2.3E- 12 
l.lE-12 
1.6E-14 

1.48E44 9.OE-03 2.8E-ll 2.58-13 
7.01E-07 4.3E-05 2.2E-IO 9.4E-15 
6.43E-I0 3.9E-08 2.2E-IO 8.6E-18 
1.67E-10 1.0E-08 2.3E-IO 2.3E-18 
7:87E-06 4.8E-04 1.2E-10 5.88-14 
8.64E-06 5.3E-04 1 .OE-IO . 5.38-14 
4.33E-06 2.6E-04 3.6E-ll 9.58-15 
2.35E-07 1.4E-05 5.5E-I1 7.98-36 

PU-238 1.29E-10 1.8E-07 2.2E-IO 4.OE-17 
PU-239/240 3.34E-ll 4.8E-08 2.3E-10 1.1E-I7 
RA-226 3.42E-05 2.0E-02 1.2E-IO 2.4E-I2 
RA-228 1.55E-05 2.2E-02 1.OE-IO 2.2E-I2 
SR-90 2.168-05 3.1E-02 3.6E-ll 1.lE-I2 
TH-228 1.96E-07' 2.8E-04 5.5E-11 1 SE-14 

~ ~ - 2 3 0  2.65E-07 1.6E-05 1.3E-I1 2.1E-161 ITH-230 2.21E-07 3.2E-04 1.3E-ll 4.1E-151 
TH-232 
U-234 
U-239236 
U-238 

' 4.3E-15 
1.86E-07 2.7E-04 I.2E-I1 3.2E-15 
8.29E-05 1.2E-01 1.6E-11 1.9E-I2 
4.01E-06 5.78-03 1.6E-11 9.2E-14 
8.50E-05 1.2E-01 2.8E-11 3.4E-I2 

2.238-07 1.4E-05 1.2E-ll 1.6E-16 
2.76845 1.7E-03 1.6E-I I 2.78-14 
3.34E-06 8.1E-05 1.6E-ll 1.3E-IS 
2.83845 1.7E-03 2.8E-I I 4.88-14 

I 1  I 
Total Pathway: 4.68-33 Total Pathway: I .3E-I I 

TH-232 
U-234 
U-235/236 
U-238 

P 

2-Methylnaphthalene 

Dibenzo(e,h)anthracene 

I I I  a 

1.06E-06 1.7E-IO 1.8E+00 3.OE-10 
3.63848 5.8E-12 4.3E+00 2.5E-11 
2.96847 4.7E-11 
9.998-07 1.6E-10 
1.15E-07 1.8E-11 

0.00E+00 O.OE+OO 
8.36E-08 1.3E-ll 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 2.0E-02 O.OE+OO 
0.00E+00 O.OE+OO 8.1E+00 O.OE+OO 
0.00E+00 O.OE+OO 

O . O E + O O ~ ~ @  .. . , 

O.OE+OO a n  

.J 0 
cn b 

Cd 
Ingestion/Milk 

Comoound Conc'n inMilk (malL) 
Arsenic 3.18E-08 1.2E-10 1.8E+00 2.1E-10 
Beryllium 3.26E-ll 1.2E-13 4.3E+00 5.28-13 
Cadmium 5.37E-08 2.OE-IO 
Chromium 2.72E-07 1 .OE-09 
Lead 9.58E-08 3.6E-10 
TH-TOT AL 0.00E+00 O.OE+OO 

2-Methylnnphthalene 0.00E+00 O.OE+OO 
Acenaphthylene 0.00E+00 O.OE+OO 
Cahezole 0.00E+00 O.OE+OO 2.OE-02 O.OE+OO 
Dibenzo(a,h)enthrncene 0.00E+00 O.OE+OO 8.1E+00 O.OE+OO 
Dibenzofurnn 0.00E+00 O.OE+OO 

U-TOTAL 2.518-07 9.3E-10 

3.38-15 
I .9E-12 
9.38-14 
3.4E-12 

5.OE-10 
2.5E-11 



TABLE B3.3-7(b) (continued) 

I Innestionlhlilk 

NONt 

1 SE-04 
7.0E-07 
6.4E-10 
1.7E-IO 
7.9E-06 
8.6E-06 
4.3846 
2.38-07 
2.68-07 
2.2E-07 
2.8E-05 
1.3E-06 
2.8E-05 

1 
Total Pathway: O.OE+OO 

RCINOGENIC HAZARD 
€I 

t Ingestionlhlilk 
Compound Conc'n inMilk CpCilL) Intake RfDo Risk 

CS-137 
NP-237 
PU-238 
PO -239/24O 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 . 
TH-232 
U-234 
0-239236 
u-238 - 

5.20E-05 
6.37848 
1.29E-IO 
3.34E-11 
1 -42E-05 
I S5E-05 
2.16E-05 
1.968-07 
2.21E-07 
1 A6E-07 
8.29E-05 
4.01E-06 
8.50E-05 

Total Pathway: O.OE+OO 

I I 
Total Pathway: 7.5846 

Total Rad + Chrm 7.58-06 
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ChemicalEazard 
IngestiodBeef 

Arsenic l.lE-06 2.0E-09 3.0E-04 6.6E-06 
ComDound Conc'n in Beeftmalt& RfDo 

Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibenzo(a,h)anthracene 
Dibenzofuran 

' 3.6E-08 6.7E-I1 
3.0E-07 5.5E-10 
1.0E-06 1.9E-09 
l.IE-07 2.1E-IO 

O.OE+OO O.OE+OO 
, 8.48-08 1.6E-10 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OEtOO O.OE+OO 

5.0E-03 1.3E-08 
I .OE-03 5.58-07 
S.0E-03 3.7E-07 

3.0E-03 5.2E 

4.0E-03 0.OE-l 

ComDound 
Arsenic 
Beryllium 
Cadmium 

U-TOTAL 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibenzo(a,h)anthracene 
Dibenzofuran 

Conc'n in Milk (malL1 RfDo Risk 
3.18E-08 1.4E-09 3.0E-04 4.6E-06 
3.268-13 1.4E-I2 5.OE-03 2.8E-10 
5.37E-08 2.3E-09 I.0E-03 2.38-06 
2.72847 1.2E-08 S.0E-03 2.48-06 
9.58E-08 4.28-09 

O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
0.00E+OO O.OE+OO 4.0E-03 O.OE+W 

2.51E-07 I.IE-08 3.0E-03 3.6E-06 

I 
Total Pathway: 1.3E-05 

._. 

l.lE-05 
I .4E-08 
2.9E-06 
2.7E-06 

O.bE+W 
3.7E-06 

O.OE+OO 
O.OE+OO 
O.OE+OO 

a n  

- b  
\o 

Total Rad + Chem 1.3E-05 

p " p  
23 



TABLE B.3.3-8(a) 

INACTIVE FLYASH PILE: HOME GROWN PRODUCE (DUST AFFECTD) 
CARCINOGENIC RISK 

CURRENT OFF-PROPERTY FARMER 

- - -~ - . _ _  

Radiation Risk 
IngestiodHomegrown Produce 

Compound Conc’n in Plants (oCilkg) Risk 
CS-137 
NP-237 
PU-238 
~ ~ - 2 3 9 ~ 4 0  
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
u m n 3 6  
U-238 

1.16E-04 1.7E-01 
2.01E-04 3.0E-01 
1.98E-05 3 .OEM 
5.14E-06 7.7E-03 
4.86E-04 7.3E-01 
5.51E-04 8.2E-01 
2.75E-04 4.1E-01 
6.63E-04 9.9E-01 
6.79E-04 1.OE+00 
5.71E-04 8.5E-01 
2.13E-03 3.2E+00 
1.03E-04 1.5E-01 
2.18E-03 3.3E+00 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
1.2E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.2E-11 
1.6E-11 
1.6E-11 
2.8E-11 

4.8E- 11 
6.6E-11 
6.5E-12 
1.8E-12 
8.7E-11 
8.2E- 1 1 
1 SE-11 
5.5E-11 
1.3E-11 
1.OE-11 
5.1E-11 
2.5E-11 
9.1E-11 

2.798-06 2.38-09 
5.95E-06 5.0E-09 

0.00E+00 O.OE+OO 
6.438436 5.4E-09 

2-Methylnaphthalene 0.00E+00 O.OEt00 
0 .00E+00  O.OE+OO 
0 .00E+00  O.OE+OO 2.OEM O.OE+OO 

Dibenzo(a ,h)anthracene 0.00E+00 O.OE+OO 8 . IE t00  O.OE+OO 
0.00E+00 O.OE+OO 

- Total 

4.8E-12 
6.6E-11 
6.5E-32 
1.8E-12 
8.7E-11 
8.2E-11 
1.5E-11 
5.SE-11 
1.3E-11 
1 .OE-1 1 
5.1E-11 
2.5E-12 
9.1E-11 

1.2E-08 
2 .OE-09 

O.OE+OO 
O.OE+OO 

~~ 

Total Pathway: 1.4E-08 

Total Rad + Chem 1.5E-08 

FER\CRU2RI\ABQ\IVGOFRF.XlS\l/27/94; 1 :48 PM 



, TABLE B.3.38(a) (conhued) 

NONCARClNOGENlC HAZARD 
Radiation 

IngestionlHomegrown Produce 
Compound Conc'n in Plants CCilkg) 

3-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
~ ~ - 2 2 8  
~ ~ - 2 3 0  
~ ~ - 2 3 2  
U-234 
U-239236 
U-238 

1.2E-04 
2.0E-04 
2.0E-05 
5.1E-06 
4.98-04 
5.5E-04 
2.8E-04 
6.6E-04 
6.8E-04 
5.7E-04 
2.1E-03 
1 .OE-04 
2.2-3 

Total Pathway: O.OE+O 

5.6E-07 4.7E-10 5.0E-03 9.38-08 
9.0E-07 7.SE-10 . 1 .Om3 7.58-07 
2.8E-06 2.3E-09 5.0E-03 4.78-07 
5.9E-06 5.0E-09 

O.OE+OO O.OE+OO 
6.4E-06 5.4E-09 3.0E-03 1.8E-06 

2-Methylnaphthalene O.OE+OO O.OE+OO 
Acenaphthylene 
Carbazole 
Dibenzo(a,h)anthracene 
Dibenzofuran 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO. O.OE+OO 
O.OE+OO O.OE+OO 4.0E-03 0.OE-t 

2.3E-05 
9.3E-08 
7.5847 
4.7E-07 

1.8E-06 

O.OE+OO 

L I 
Total Pathway: 2.68-05 

Total Rad t Chem 2.6E-05 Total: 2.6E-05 

\ABQ\IVGOFRF.XLS\1127/94; 1 :48 PM Fm 



TABLE B3-8(b) 
CURRENT OFF-PROPERTY CHILD 

INACTIVE FLYASB PILE: HOME GROWN PRODUCE (DUST AFFECTED) 
CARCINOGENIC RISK 

IngestiodHomegrown Produce 
Compound Conc'n in Plants bCi/k& Risk 

cs-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235036 
U-238 

1.16E-04 1.3E-02 
2.01E-04 2.2E-02 
1.98E-05 2.2E-03 
5.14E-06 5.78-04 
4.86E-04 5.4E-02 
5.51E-04 6.1E-02 
2.75E-04 3.1E-02 
6.63E-04 7.4E-02 
6.79E-04 ' 7.6E-02 
5.71E-04 6.4E-02 
2.13E-03 2.4E-01 
1.03E-04 l.lE-02 
2.18E-03 2.4E-01 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
1.2E-10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.2E-11 
1.6E-11 
1.6E-11 
2.8E-11 

3.6E-13 
4.9E-12 
4.9E-13 
1.3E-13 
6.5E-12 
6.1E-12 
l.lE-12 
4.1E-12 
9.8E- 13 
7.6E- 13 
3.8E-12 
1.8E-13 
6.8E-12 

Total Pathway: 3.6E-11 

1 Chemical Risk 
IngestiodHomegrown Produce 

Compound Conc'n in Plants (mrrlkg) Inteke Risk 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibenzo(a,h)anthracene 
Dibenzofbran 

8.24E-06 2.4E-09 1.8E+00 4.2E-09 
5.59E-07 1.6E-10 4.3E+00 7.OE-10 
8.97E-07 2.6E-10 
2.79E-06 8.1E-10 
5.95E-06 1.7E-09 

0.00E+00 O.OE+OO 
6.43E-06 1.9E-09 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 2.OE-02 O.OE+OO 
0.00E+00 O.OE+OO 8.1E+00 O.OE+OO 
0.00E+00 O.OE+OO 

1 
Total Pathway: 4.9E-0! 

- Total 

3.6E- 13 
4.9E- 12 
4.98-13 
1.3E-13 
6.5E-I2 
6.1E-12 
l.lE-12 
4.1 E- 12 
9.8E-13 
7.68-13 
3.8E-12 
1.8E-13 
6.88-12 

4.2E-09 
7.OE-10 

O.OE+OO 
O.OE+OO 

FER\CRU2RI\ABQ\IVGOFRC.XLS\1127/94; I :49 PM 

Total Rad + Chem 4.9E-09 



... 

9.0E-07 3 .OE49 1 .OE-03 3 .OE-06 
2.88-06 9.5E-09 5.0E-03 1.9E-06 
5.9E-06 2 .OE-O8 

O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO. O.OE+OO 
O.OE+OO O.OE+OO 4.0E-03 O.OE+OO 

6.4E-06 2.2E-08 3.0E-03 7.38-06 

W 

O.OE+OO 

I 
H 
Y U 

tL 
00 
\o 

TABLE B.38(b) (continued) 

NONCARClNOGENlC HAZARD 

t IngestiodHomegmwn Produce 
ComDound Conc'n in Plants (oCi/k& Intake 

CS-137 
NP-23 7 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

1.2E-04 
2.0E-04 
2.0E-05 
5.1E-06 
4.9E-04 
5.5844 
2.88-04 
6.6E-04 
6.88-04 
5.7E-04 
2.1E-03 
1 .OE-04 
2.2843 

I 
Total Pathway: O.OE+OO 

8.2E-06 2.8E-08 3.0E-04 9.3E-05 
5.6E-07 1.9E-09 5.0E-03 3.88-07 

Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibenzo(a,h)anthracene 
Dibenzofuran 

- Total 

9.3E-05 
3.8E-07 
3 .OE-06 
1.9E-06 

Total Pathway: 1.1E-04 

7.3E-06 

Total Rad + Chem 1.  I E44  Torn/: l.lE-04 

FER\C Q\IVGOFRC.XLS\I/27/944; 1:49 PM e 



TABLE B 3 . 3 3  
CURRENT USER OF MILK AND MEAT 

Y -  . INACTIVE FLYASH PILE: BEEF AND MILK @Urn AFFECTED) 
CARCINOGENIC RISK 

CS-137 6.86E-04 5.OE+00 2.8E-11 1.4E-10 
NP-237 8.43E-07 6.28-03 2.2E-10 1.4E-12 
PU-238 1.70E-09 1.2E-05 2.2E-10 2.7E-15 
PU-239l240 4.42E-10 3.3E-06 2.3E-10 7.5E-16 
RA-226 1.87E-04 1.4E+00 1.2E-10 1.7E-10 
RA-228 2.05E-04 1.5E+00 1.OE-10 1.92-10 
SR-90 2.868-04 2.1E+00 3.6E-11 7.6E-11 
TH-228 2.598-06 1.9E-02 5.5E-11 1.OE-12 
TH-230 2.92846 2.1E-02 1.3E-11 2.8E-13 
TH-232 2.45E-06 1.8E-02 1.2E-11 2.2E-13 
U-234 l.10E-03 8.1E+00 1.6E-11 1.3E-10 
U-235l236 5.338-05 3.9E-01 1.6E-11 6.3E-12 
U-238 1.12E-03 8.3E+00 2.8E-11 2.3E-10 

Total Pathway: 1.8E-10 Total Pathway: 9.OE-10 

Arsenic 
Beryllium 
Cadmium 

1.41E-05 1.4E-08 I .8E+00 2.58-08 

3.90E-06 4.0E-09 
Chromium 1.32E-05 I .4E-08 

l h d  1.52E-06 1.6E-09 
TH-TOTAL 0.00E+00 O.OE+OO 
U-TOTAL I.IIE-06 1.1E-09 
2-Methylnaphthalene 0.00E+00 O.OE+OO 
Acenephthylene 0.00Et00 O.OEt00 
Carbazole 0.00E+00 O.OE+OO 2.OE-02 O.OE+OC 
Dibenzo(a,h)anthracene 0.00E+00 O.OE+OO 8.1E+OO O.OE+OC 
Dibenzofuran 0 .00Et00  O.OE+OO 

4.79E-07 4.9E-10 4.3E+00 2.1E-09 

1 
Total Pathway: 2.7E-01 

FER\CRU2RIV\BQ\IMKhlTUS.XW\1127/94; 1 5 1  PM 

al 
IngestionlMilk 

Arsenic 4.22847 1.7E-09 1.8E+00 3.0E-09 

Cadmium 7.08847 2.9E-09 
Chromium 3.60846 1.5E-08 
Lead 1.27846 5.2E-09 
TH-TOTAL 0.00E+00 O.OE+OO 
U-TOTAL 3.32846 1.4E-08 
2-Methylnaphthale e 0.00E+00 O.OE+OO 
Acenaphthylene 0.00E+00 O.OE+OO 
Carbazole 0.00E+00 O.OE+OO 2.OE-02 O.OE+Oa 
Dibenzo(a,h)anthracene 0.00E+00 O.OE+OO 8.1E+00 O.OE+OO 
Dibenzofuran O00E+00 O.OE+OO 

Compound Conc'n inMilk (mnlL) Intake Risk 

Beryllium , 4.31E-10 1.8E-12 4.3E+00 7.6E-12 

Total Pathway: 3 .OE-O! 

Total 

2.4E-10 
5.1E-12 
6.2E- 15 
1.7E-15 
1.9E-10 
1.7E-10 
8.OE-11 
1.4E-12 
3.68-13 
2.8E-13 
1.4E-10 
6.8E-12 
2.5E-10 

2.8E-08 
2.1E-09 

O.OE+OO 

Total Rad + Chem 2.8E-08 



TABLE B.33-9 (continued) 

INACTIVE FLYASH PILE: BEEF AND MILK @Urn AFFECTED) 
NONC 

t IngestionlBeef 
Comoound Conc'n in Beef(pCi/kg) e Rfi)o 

CS-137 
NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

2.0E-03 
9.3E-06 
8.5849 
2.2849 
1 .OE-04 
l.lE-04 
5.7E-05 
3.1E-06 
3.5E-06 
2.9E-06 
3.78-04 
1.8E-05 
3.7E-04 

I 
Total Pathway: O.OE+Oc 

PCINOGENIC HAZARD 

JngestionlMilk 
Conc'n in Milk CpCiL) Intake RfDo 

cs-137 
NP-237 
PU-238 

RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-235n36 
U-238 

pu-zwn40 

6.86E-04 
8.43E-07 
1.70E-09 

1 A78-04 
2.05E-04 
2.86E-04 
2.59E-06 
2.91E-06 
2.45E-06 
1.10E-03 
5.33E-05 
1.12E-03 

4.42E- IO 

1 
Total Pathway: O.OE+O( 

Beryllium 
Cadmium 7.08E-07 2.9E-09 1 .OE-03 2.9E-06 
Chromium 3.60E-06 1.5E-08 5.08-03 3.0E-06 

1.5E-06 1.6E-09 1.27846 5.2E-09 
O.OE+OO O.OE+OO O.OOE+OO O.OE+OO . 

3.328-06 I .4E-08 3 .OE-03 4.5E-06 
2-Methylnaphthalene O.OE+OO O.OE+OO 2-Methylnaphthalene O.OOE+OO O.OE+OO 

O.OE+OO O.OE+OO O.OOE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OOE+OO O.OE+OO 

Dibenzo(a,h)anthracene O.OE+OO O.OE+OO Dibenzo(a,h)anthracene O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 4.0E-03 O.OE+OC 

Total Pathway: 5.5E-05 Total Pathway: I .6E-05 

Total Rad + Chem 5.5E-05 

- Total 

5.4E-05 
9.9E-08 
6.9846 
5.78-06 

4.9E-06 

Total Rad + Chem I.6E-05-1 

\ABQ\IMKMTM.XLS\1/27/94; 1 5 1  PM e 



TABLE B.3.3-10 
CURRENT, GROUNDSKEEPER 

INACTIVE FLYASH PILE: SOIL 
CARCINOGENIC RISK 

-11 l.lE-12 
-08 2.8E-09 

I .47E-07 2.6E-03 0.02 1.8E+00 2.3E-10 4.lE-IO 
1.38E-05 2.4E-01 1.98 1.7E+02 1.2E-10 2.1E-08 
I.57E-05 2.7E-01 2.24 2.OE+02 1 .OE-10 2.0E-08 
6.09E-06 l.lE-01 0.87 7.6E+01 3.6E-11 2.7E-0S 
1.90E-05 3.3E-01 2.7 2.4E+02 5.5E-11 1.3E-08 
1.94E-05 3.4E-01 2.77 2.4E+02 1.3E-11 3.2E-0S 
1.63E-05 2.9E-01 2.33 2.OE+02 1.2E-11 2.4E-05 

8.65 7.6E+02 1.6E-11 I .2E-08 
0.42 3.7E+01 1.6E-11 5.7E-IC 

U-238 6.21E-05 l.lE+00 5.2E-08 5.7E-081 1U-238 8.87 7.8E+02 2.8E-11 2.2E-08 
Total Pathway 1.3E-07 Total Pathway 1.1 E47 

2.328-07 2.3E-09 1.5E+01 3.4E4 
1.59E-08 1.6E-10 8.4E+00 1.3E4 
2.17E-08 2.1E-10 6.1E+00 1.3E4 
7.95E-08 7.8E-10 4.1E+01 3.2E4 
I .68E-07 1.6E-09 

0.00E+00 O.OE+OO 
1 A3E-07 1 AE-09 

2-Methylnaphthalene 0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

3.57E-09 3.5E-11 
6.8E+00 I.OE4 

Total Pathway: 7.OE4 

33.20 1.6E-06 1.8E+00 2.8E-01 
2.27 l.lE-07 4.3E+00 4.8E-0 
3.10 1.5E-07 

11.36 5.6E-07 
23.93 1.2E-06 
21.40 1.0E-06 
26.20 1.3E-06 

2-Methylnaphthalene 0.16 7.8E-09 
1.80 8.88-08 
0.51 2.5E-08 2.OEM 5.OE-11 

Diberuo(a,h)anthrace 2.20 l.lE-07 8.1E+00 8.7E-0 
0.25 1.2E-08 

Total Pathway: 4.2E-0 

FER\CRU2RIUAH\lFSLGK.XL.S 1/28/94 8:19 AM 



TABLE B.3.3-10 (continued) 

CARClN 
Radiation 1 

Dermal Contact/Soil 

Not applicable 

Total Pathway: O.OE+OC 

Intake SFlderm) Risk - Compound 
Arsenic 9.3E-08 1.8E+OO 1.7E-07 
Beryllium 6.48-08 4.3E+02 2.7E-05 
Cadmium 8.7E-08 
Chromium 3.2E-07 
Lead 6.7847 
TH-TOTAL O.OE+OO 
U-TOTAL 7.4E-07 
2-Methylnap hthalene 1.4E-07 
Acenaphthylene 1 SE-06 
Carbazole O.OE+OO 2.OE-02 O.OE+OO 
Dibenzo(a,h)anthracene O.OE+OO 1.9E+01 O.OE+OO 
Dibenzofuran 2.1E-08 I 

Total Pathway 2.8E-05 

IUAH\IFSLGK.XLS 1/28/94 8:19 AM 

F7'w 

NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-235/236 

G E N E  RISK 

6.2E-02 2.8E-11 
1.6E-02 2.7E-11 4.3E-13 

1 SE+W 1.2E-08 1.8E-08 
1.7E+OO 2.9846 5.0E-06 
6.7E-01 O.OE+OO O.OE+OO 

2.1E+OO 5.6E-06 1.2E-05 
2.1E+OO 5.4E-I1 1.2E-10 
1.8E+OO 2.6E-11 4.7E-11 
6.7E+OO 3.OE-11 2.OE-10 

3.2E-01 2.48-07 7.8E-08 

Total Pathway 1.7E-05 

External RadiatiodSoil 
Risk - Compound & 

Not applicable 

7.1E-07 
2.8E-07 
1.9E-09 

4.0E-08 
5.0E-06 
2.7E-09 
1.2E-05 
1.3E-08 , 

1 .OE-08 
4.0E-08 
7.9E-08 
3.2E-07 

5.1E-10 

3 .OE-06 
2.8845 
1.3E-09 
3.2E-08 

5 .OE- 10 
8.78-07 

Total Pathway: O.OE+OO 
Total Rad + Chem: [s.ososl 



TABLE B.3.3-10 (continued) 

NONCARCIA 

5.7E-02 
9.9E-01 
1.3E-01 
5.4E-02 

5.8E-01 
8.1E-01 
6.8E-01 
6.7E-01 
4.9E-01 
6.5E-01 

Total Pathway O.OE+W 

XNIC HAZARD 

IngestiodSoil 
Comvound - Intake Rfi)lo) 

CS-137 4.OE +O 1 
NP-237 4.8E+02 
PU-238 6.3E+01 
PU-239040 2.9E+01 
RA-226 4.OE+02 
RA-228 2.8E+02 
SR-90 3.9E+02 
TH-228 3.3E+02 
TH-230 3.2E+02 
TH-232 2.3E+02 
u-234 3.1E+02 
U-235R36 1.4E+01 . 
U-238 3.2E+02 

Total Pathway O.OE+O 

IngestiodSoil 
Comoound - Intake Rfi)lo) !22 

5.9E-10 
2.2E-09 5.58-07 4.0E-03 
4.6849 

O.OE+OO 
5.0E-09 

2-Methylnaphthalene O.OE+OO 

Total Pathway 4.0E-03 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOT AL 
U-TOT AL 
2-Methylnaphthalene 
Acenaphthylene 
Cahazole 
Dibenzo(a, h)anthrace 

4.5E-06 3.0E-04 lSE-0 
3.1E-07 5.0E-03 6.2E-0 
4.2E-07 1.0E-03 4.2E-0 
1.6E-06 5.0E-03 3.1E-0 
3.3E-06 
2.9E-06 
3.68-06 3.0E-03 1.2E-0 
2.28-08 
2.5847 
7.0E-08 
3 .OE-07 

IDibenzofuran 3.4E-08 4.0E-03 8.6E-06 
Total Pathway 1.7EM 

FER\CRUZRIUAH\IFSLGK.XLS 1/28/94 8: 19 Ah4 



NONCARCINOGENIC HAZARD 

PU-239R40 2.5E-01 

Not Applicable 3.4E+OO 

Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphth ylene 
Carbazole 
Dibenzo(a.h)anthracene 

1.8E-07 5.OE-05 3.6E-03 
2.4E-07 5 . O M S  4 . 9 8 4 3  
8.9E-07 2.3E-03 4.0E-04 
1.9E-06 

O.OE+OO 
2.1E-06 1.5E-04 1.4EM 
3.8E-07 
4 . 3 8 4 6  

O.OE+OO 
O.OE+OO 

Not Applicable 

1 .6EM 
3.6E-03 
5.3E-03 
4 .7843 

1 S E M  

2.3E-05 Dibenzofuran 5.9E-08 4.0E-03 1.5E-051 I 
Total Pathway 2.4E-02 Total Pathway O.OE+OO 

Total Rad + Chem: -1 

F E R @ R I U A ~ L G K . X L . S  1/28/94 8:19 AM 



.. . Radiatim Risk 
Inhalation of ParticulateslSoil 

:. 1 
-.. . 

- i  

- Total 

TABLE B.3.3-11 (a) 
INACTIVE FLYASB PILE: SURFACE SOIL 

FUTURE OFF-PROPERTY FARMER 
Carcinnpenic Risk 

Compound 
CS-137 
NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235l236 
U-238 

Conc'n in Air (pCilm31 
1.668-07 1.9EM 
2.87847 3.3EM 
2.92E-08 3.4E-03 
7.568-09 8.8E-04 
7.11E-07 8.2EM 
8.07E-07 9.4EM 
3.13E-07 3.6EM 
9.76E-07 l.lE-O1 
9.97E-07 1.2E-01 
8.39E-07 9.7EM 
3.11E-06 3.6E-01 
1.51E-07 1.8E-02 
3.198-06 3.7E-01 

w 
1.9E-11 
2.9E-08 
3.9E-08 
3.8E-08 
3 .OE-09 
6.9E- 10 
6.2E-11 
7.8E-08 
2.9E-08 
2.8E-08 
2.6E-08 
2.5E-08 
5.2E-08 

Risk . - 
3.7E- 13 
9.6E-10 
1.3E-10 
3.3E-ll 
2.5E- 10 
6.5E-11 
2.2E-12 
8.8E-09 
3.4E-09 
2.7E-09 
9.4E-09 
4.4E-10 
1.9E-08 

3.7E- 13 
9.6E-10 
1.3E-10 
3.3E-I1 
2.5E-10 
6.5E-11 
2.2E-12 
8.88-09 
3.4E-09 
2.7E-09 
9.4E-09 

1.9E-08 
4.4E-10 

Total Pathway: 4.5E-08 

Inhalation of ParticulateslSoil 
Compound Conc'n (rnplm3) - Intake w 

Arsenic 1.20E-08 7.8E-10 1.5E+01 1.2E-08 
Belylliurn 8.18E-10 5.3E-11 8.4E+00 4.5E-10 
Cadmium 1.12E-09 7.3E-11 6.1E+00 4.4E-10 
Chromium 4.09E-09 2.7E-10 4.1E+01 l.lE-08 
Lead 8.61E-09 5.6E-10 
TH-TOT AL 0.00E+00 O.OE+OO 
U-TOTAL 9.43E-09 6.1E-10 
2-Methylnaphthalene 0.00E+00 O.OE+OO 
Acenaphthylene 0.00E+00 O.OE+OO 
Carbazole 1.84E-10 I .2E-11 
Dibenzo(a,h)anthracene 7.928-10 5.1E-11 6.8E+00 3.5E-10 
Dibenzofuran 0.00E+00 O.OE+OO 

1.2E-08 
4.5E-10 
4.4E- 10 
l.IE-08 

3 SE- 10 

Total Pathway: 2.4E-08 

Total Rad + Chem 6.9E-08 

FER\CRU2RI\ABQ\IFSLFRF.XLS\1127/94; 1:33 PM 



TABLE B.3.3-11 (a) (continued) 
INACTIVE FLYASH PILE: SURFACE SOIL 

FUTURE OFF-PROPERTY FARMER 
Non-carcinogenic Hazard 

2.92E-08 
7.56E-09 
7.11E-07 
8.07E-07 
3.13E-07 
9.768-07 
9.97E-07 
8.39E-07 
3.11E-06 

Total Pathway: O.OE+O 

Inhalation of ParticulateslSoil 
Compound Conc'n (mdm3) - Intake 

Arsenic I .20E-08 7.8E-10 
Beryllium 8.18E-10 5.3E-11 
Cadmium 1.12E-09 7.3E-11 
Chromium 4.09E-09 2.7E-10 
Lead 8.61849 5.6E-10 
TH-TOTAL 0.00E+00 O.OE+OO 
U-TOTAL 9.43E-09 6.1E-IO 
2-Methylnaphthalene 0.00E+00 O.OE+OO 
Acenaphthylene 0.00E+00 O.OE+OO 
Carbazole 1.84E-IO 1.2E-I1 
Dibenzo(8,h)anthracene 7.928-10 5.1E-ll 
Dibenzofuran 0.00E+00 O.OE+OO 

Total Pathway: O.OE+O( 

FER\C \ABQ\IFSLOFRF.XIS\l/27/94; 1:33 PM ' 8 1  

- Total 

O.OE+OO 
Total Rad + Chem O.OE+OO Total: O.OE+OO Z c I  

F 



TABLE B.33-11 (b) 
FUTURE OFF-PROPERTY RESIDENT CHILD 
INACTIVE FLYASH PILE: SURFACE SOIL 

I 

.Conc'n in Air (pCilm3 I Compound 

I 

cs-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

1.66E-07 
2.87E-07 
2.92E-08 
7.56E-09 
7.11E-07 
8.07E-07 
3.13E-07 
9.76E-07 
9.97E-07 
8.39E-07 
3.11E-06 
1.51E-07 
3.19E-06 

3 SE-04 
6.0E-04 
6.1E-05 
1.6E-05 
1 SE-03 
1.7E-03 
6.6E-04 
2.0E-03 
2.1E-03 
1 AE-03 
6.5E-03 
3.2E-04 
6.7E-03 

1.9E-11 
2.9E-08 
3.9E-08 
3.8E-08 
3 .OE- 
6.9E-IO 
6.2E-11 
7.8E-08 
2.9E-08 
2.8E-08 
2.6E-08 
2.5E-08 
5.2E-08 

Risk - 
6.6E- 15 
1.7E-11 
2.4E-12 
6.OE- 13 
4.5E-12 
1.2E-12 
4.1E-14 
1.6E-1C 
6.1E-ll 
4.9E-11 
1.7E-IC 
7.9E-12 
3.SE-lC 

Chemical Risk 
Inhalation of ParticulateslSoil 

Compound Conc'n (mslm3) - Intake Risk 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTA L 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibenzo(s ,h)anthracene 
Dibenzofurnn 

1.20E-08 6.6E-11 1 .SE+Ol 9.9E-10 
8.18E-10 4.5E-12 8.4E+00 3.8E-11 
1.12E-09 6.1E-12 6.1E+00 3.7E-11 
4.09E-09 2.2E-11 4.1E+01 9.2E-10 
8.61E-09 4.7E-11 

0.00E+00 O.OE+OO 
9.43E-09 5.2E-11 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

1.84E-10 1.OE-12 
7.92E-10 4.3E-I2 6.8E+00 3.OE-11 

0.00E+00 O.OE+OO 

1 
Total Pathway: 2.0E-O! 

6.68-15 
I .7E-11 
2.4E- 12 
6.OE- 13 
4.58-12 
I .2E-12 
4.1 E- 14 
1.6E-10 
6.IE-11 
4.9E-11 
1.7E-10 
7.9E-12 
3.5E-IO 

9.9E- 10 
3.8E-11 
3.7E-11 
9.2E-10 

3.OE-11 

Total Rad + Chem 2.8E-091 TOMI: 2.88-091 
FER\CRUZRI\ABQUFSLDFRC.XlS\I/27/94; 1 :34 PM 
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TABLE B.33-ll(b) (continued) 
FUTURJI OFF-PROPERTY RESIDENT CHILD 
INACTIVE FLYASA PILE: SURFACE SOIL 

Non-carcinogenic Hazard 

2.928-08 
7 .56849 
7.11E-07 
8.07E-07 
3.13E-07 
9.76E-07 
9.97E47 
8 .39807 

I51E-07 
3.19E-06 

Total Pathway: O.OE+OC 

1.20E-08 7.7E-10 
8.18E-10 5.2E-ll 
1.12E-09 7 . 2 E l l  
4 .09E49 2.6E-IO 
8.61E-09 5.5E-10 

0.00E+00 O.OE+OO 
9.43849 6.OE-IO 

2-Methylnaphthalene 0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

1.84E-10 1.2E-11 
Dibenzo(a,h)anthracene 7.928-10 5.1E-11 

0.00E+00 O.OE+OO 

Total Pathway: 0 OE+O( 

\ABQ\IFSU)FRC.XLS\I127/94; 1:34 PM FEP\W 
Total Rad + Chem O.OE+OO Toral: O.OE+OO 

I 



TABLE B3.3-12(a) 
FUTURE OFF-PROPERTY FARMER 

INACTIVE FLYASE PILE: BEEF AND MILK (DUST AFFECTED) 

I 
Total 

I 
7.6E-3-12 
2.8E-13 
2.6316 
7.1E-17 
1.7E-12 
1.6E-12 
2.9E-13 
2.4E-14 
6.3E-15 
4.9E-15 
8.1E-13 
3.9E-14 
1.5E-I2 

' E  Y 
w 
G 
0 
0 

CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

IngestiodBeef I I  IngestionlMilk 
Compound Conc'n in Beef (pCi/kp;l Intake Risk I I Compound Conc'n inMilk (pCilL) Intake 

cs-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

1.48E-04 2.7E-01 
7.01E-07 1.3E-03 
6.43E-IO 1.2E-06 
1.67E-IO 3.IE-07 
7.87E-06 1.4E-02 
8.64846 1.6E-02 
4.33E-06 8.0E-03 
2.35E-07 4.3E-04 
2.65E-07 4.9E-04 
2.23E-07 4.1E-04 
2.76E-05 5.1E-02 
1.34E-06 2.5E-03 
2.83E-05 5.2E-02 

2.8E-I1 
2.2E-10 
2.2E-IO 
2.3E-IO 
1.2E-IO 
1 .OE-IO 
3.6E-ll 
5.5E-ll 
1.3E-ll 
1.2E-ll 
1.6E-11 
1.6E-I1 
2.8E-ll 

5.20E-05 3.8E-0 1 
6.378-08 4.7E-04 
1.29E-10 9.5E-07 
3.348-11 2.5847 
1.42845 1 .OE-OI 
1.55E-05 1.1E-01 
2.36E-05 1.6E-01 
1.96847 1.4E-03 
2.21E-07 1.6E-03 
1.86E-07 1.4E-03 
8.29E-05 6.IE-01 
4.01E-06 2.9E-02 
8.ME-05 6.2E-01 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
1.2E-10 
1.OE-10 
3.6E-ll 
5.5E-ll 
I .3E-l1 
1.2E-ll 
1.6E-ll 
1.6E-ll 
2.8E-I 1 

1.1 E-I 1 
I'.OE- I3 
2.1 E- I6 
5.6E- 17 
1.2E-ll 
1.1 E-I 1 
5.7E- 12 
7.9E- 14 
2.1 E- 14 
1.6E-I4 
9.8E-12 
4.7E- 13 
1.7E- 1 1 

I I I  

Total Pathway: 1.4E-11 Total Pathway: 6.8E-ll 

2.96847 3.OE-10 
9.99E-07 1 .OE-09 
1.15E-07 1.2E-10 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

8.36E-08 8.6E-11 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 2.0E-02 O.OE+W 
0.00E+00 O.OE+OO 8.1E+00 O.OE+W 
O.OOE+00 O.OE+OO 

Tetrachlorodibenzofuran 0.00E+00 O.OE+OO 1.5E+05 O.OE+W 

5.37E-08 2.2E-10 
2.72E-07 1. LE49 
9.58E-08 3.9E-10 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

2.51E-07 1 .OE-09 
2-Methylnaphthalene 0.OOE+00 O.OE+OO 

0.00E+00 O.OE+OO 
0.00E+OO O.OE+OO 2.OE-02 O.OE+OO 

Dibenzo(a ,h)anthracene O.OOE+00 O.OE+OO 8.1E+00 O.OE+OO 

Tetrachlorodibenzofura O.OOE+00 O.OE+OO 1.5E+05 O.OE+OO 
0.00E+00 O.OE+OO 

I .8E-11 
3.9E-13 
4.78-16 
1.3E-16 
1.4E-11 
I .3E-I 1 
6 .OE- 12 
1 .OK13 
2.7E-14 
2.1E-I4 
1 . 1 E-1 1 
5.1E-13 1 

1.9E-11 

2.1E-09 
1.6E-I0 

I I I  1 
Total Pathway: 2.1509 Total Pathway: 2.3E-10 

Total Rad + Chem 3 . 0 E - 1 0 7 1  &JY FER\CRUZRI\ABQ\IBFOFFFD.XLS\1127/94; 1 :40 PM Total Rad + Chem 2.1E-09 



TABLE B.33-12(a) (continued) 

INACTIVE FLYASH PILE: BEEF AND MILK (DUST AFFECTED) 
NONt 

Compound 
CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 

. TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

Conc'n in Beef (vCi/k& 
1 SE-04 
7.0E-07 
6.4510 

7.9E-06 
8.6E-06 
4.3E-06 
2.3E-07 
2.6E-07 
2.2E-07 
2.8E-05 
1.3E-06 
2.8E-05 

1.7E-10 

2.7E-01 
1.3E-03 
1.2E-06 
3.1E-07 
1.4E-02 
1.6E-02 
8 .OE43 
4.3E-04 
4.9E-04 
4.1E-04 
5.1EM 
2.5E-03 
5.2E-02 

I 
Total Pathway: O.OE+OC 

LRCINOGENIC HAZARD 
n Eazard 

Ingestion/Milk 
Comvound Conc'n inMilk(oCi/L) RfDo Risk 

CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

5.20E-05 3.8E-01 
6.37E-08 4.7E-04 

3.3451 1 2.5E-07 
1.42E-05 1 .OM1 
1.55E-05 l.lE-O1 
2.16M5 1.6E-01 
1.96E-07 1.4E-03 
2.21E-07 1.6E-03 
1.86E-07 1.4E-03 
8.29M5 6.1E-01 
4.01E-06 2.9E-02 
8.50E-05 6.2E-01 

1.29E-10 9.5E-07 

I 
Total Pathway: O.OE+O( 

5.37E-08 2.2E-10 1.0E-03 2.2E-07 
2.72E-07 l.lE-09 5.0E-03 2.2E-07 

O.OOE+OO O.OE+OO 5.0E-03 O.OE+O( 

2.51E-07 1.0E-09 3.0E-03 3.4E-07 

l.lE-07 1.2E-10 9.58E-08 3.9510 

O.OE+OO O.OE+OO O.OOE+OO O.OE+OO 

2-Methylnaphthalene O.OE+OO O.OE+OO 2-Methylnaphthalene O.OOE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OOE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OOE+OO O.OE+OO 
O.OE+OO O.OE+OO Dibenzo(a,h)anthracene O.OOE+OO O.OE+OO 

Tetrachlorodibenzofura O.OE+OO O.OE+OO Tetrachlorodibenzofura O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 4.0E-03 O.OE+O( 

I 1 
Total Pathway: 4.2E-06 Total Pathway: 1.2E-06 

4.1E-06 
7.5E-09 
5.2E-07 
4.3E-07 

O.OE+OO 

3.7E-07 

Total Rad + Chem 4.2E-06 FER\CRU2Rl\ABQUBFOF.XIS\1/27/94; 1:40 PM 



m 
INACTIVE FLYASH 1 

Radii 
IngestiodBeef 

Compound Conch in Beef bCi/kg) Risk 
CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235R36 
U-238 

1.48E-04 9.0E-03 
7.01E-07 4.3E-05 
6.43E-10 3.9E-08 
1.67E-10 1 .OE-08 
7.87E-06 4.8E-04 
8.64E-06 5.3E-04 
4.33E-06 2.68-04 
2.35E-07 1.4E-05 
2.65E-07 I .6E-05 
2.23E-07 1.4E-05 
2.76E-05 1.7E-03 
1.348-06 8.1E-05 
2.83E-05 1.7E-03 

2.8E-11 
2.2E10 
2.2E-10 
2.3E-10 
1.2E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.2E-11 
1.6E-11 
1.6E-11 
2.8E-11 

2.5E-13 
9.4E-15 
8.6E-18 
2 . 3 ~ 1 8  
5.8E-14 
5.3E-14 
9.5E-3-15 
7.9E-16 
2.1Elf 
1.6E-lf 
2.7E-14 
1.3E-15 
4.8E-14 

I 
Total Pathway: 4.6E-3-13 

n 
Pi 
t 
11 
- 

I 

I 

I 
I 

I 
I 
I 

1 

I 

I 

I 
I 

I 

~ 

TAB L B.33-12m) 
; OFF-PROPERTY CHILD 
E BEEF AND MILK @USr AFFECTED) 
RCINOGENIC RIsg 

NP-237 6.37E-08 9.1E-05 2.2E-10 2.OE-14 
PU-238 1.29E-10 1.8E-07 2.2E-10 4.OE-17 
PU-239R40 3.34E-I1 4.8E-08 2.3E-10 l.lE-17 
RA-226 1.428-05 2.0EM 1.2E-10 2.4E-12 
RA-228 1.55E-05 2.2EM 1.OE-10 2.2E-12 
SR-90 2.16E-05 3.1E-02 3.6E-11 l.lE-12 
TH-228 1.96E-07 2.8E-04 5.5E-11 1.5E-14 
TH-230 2.21E-07 3.2E-04 1.3E-11 4.1E-15 
TH-232 1.86E-07 2.78-04 1.2E-11 3.2E-15 
U-234 8.29E-05 1.2E-01 1.6E-11 1.9E-12 
U-239236 4.01E-06 5.7E-03 1.6E-11 9.2E-14 
U-238 8.50E-05 1.2E-01 2.8E-11 3.4E-12 

I 
Total Pathway: 1.3E-11 

3.26E-11 1.2E-13 4.3E+00 5.2E-13 
5.37E-08 2.OE-10 

9.99E-07 1.6E-10 2.72E-07 1 .OE-09 
1.15E-07 1.8E-11 9.58E-08 3.6E-10 

0.00E+00 O.OE+OO 0.00E+00 O.OE+W 
0.00E+00 O.OE+OO 0.00E+00 O.OE+OO 

0.00E+00 O.OE+OO 0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 2.OE-02 O.OE+OO 0.00E+00 O.OE+OO 2.0E-02 O.OE+OO 

Dibenzo(a, h)anthracene 0.00E+00 O.OE+OO 8.1E+00 O.OE+OO 0.00E+00 O.OE+OO 8.1E+00 O.OE+OO 

8.36E-08 1.3E-11 2.51E-07 9.3E-10 

Dibenzofuran 0.00E+00 O.OE+OO 
Tetrachlorodibenzofuran 0.00E+00 O.OE+OO 1 .5E+O5 O.OE+OO 

Chromium 
Lead 
Molybdenum 
TH-TOTAL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibenzo(a,h)anthracene 
Dibenzofuran 0.00E+00 O.OE+OO 
Tetrachlorodibenzofuran 0.00E+00 O.OE+OO 1.5E+05 O.OE+OO 

I I 1  

Total Pathway: 3.2E-10 Total Pathway: 2.1E-1( 

- Total 

2.3E-12 
2.9E- 14 
4.9E- 1 7 
1.3E-17 
2.5E-12 
2.38-12 
l.lE-12 
1.6E-14 
4.3E-15 
3.3E-15 
1.9E-12 
9.3E-14 
3.4E-12 

5.OE-10 
2.5E-11 

a n  O.OE+OO 
O.OE+OO 

O.OE+OO 

q 
2 7  
?? E O  
- N  

1:39 PM Total Rad + Chem 3.2E-10 Total Rad + Chem 2.2E-10 Toml: 9 



3 

TABLE B33-12(b) (continued) 

INACTIVE FLYASH PILE: BEEF AND MILK @USr AFFECTED) 

1 SE-04 
7.0E-07 
6.4E-10 
1.7E-10 
7.9E-06 
8.6E-06 
4.3E-06 
2.3E-07 
2.6E-07 
2.2E-07 
2.8E-05 
1.3E-06 
2.8E-05 

I 
Total Pathway: 0.OE-t 

1.0E-06 1.9E-09 5.0E-03 3.7E-0 
l.lE-07 2.1E-10 

O.OE+OO O.OE+OO 5.0E-03 O.OE+O 
O.OE+OO O.OE+OO 

8.4E-08 1.6E-10 3.0E-03 5.2E-0 
2-Methylnaphthalene O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

Dibenzo(a ,h)anthracene O.OE+OO O.OE+OO 

Tetrachlorodibenzofuran O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 4.0E-03 O.OE+O 

Total Pathway: 7.5E-0 

FJIR\CRUZRI\ABQUBFOFCFD.XIS\1127/94: 1 :39 PM Total Rad + Chem 7.5E-06 

'CINOGENIC HAZARD 

6.37E-08 

3.34E-11 
1.42E-05 
1 S5E-05 
2.16E-05 
1.96E-07 
2.2 1 E-07 
1 A6E-07 
8.29E-05 

U-239236 4.01E-06 
U-238 8.50E-05 

1.29E-10 

I 

Total Pathway: O.OE+OC 

IngestionlMilk 

Arsenic 3.18E-08 1.4E-09 3.0E-04 4.6E-06 
Beryllium 3.26E11 1.4E-12 5.0E-03 2.8E-10 
Cadmium 5.37M8 2.3E-09 1.OE-03 2.3E-06 
Chromium 2.72E-07 1.2E-08 5.0E-03 2.4E-06 
Lead 9.58E-08 4.2-9 
Molybdenum O.OOE+OO O.OE+OO 5.0E-03 O.OE+OO 
TH-TOTAL O.OOE+OO O.OE+OO 
U-TOTAL 2.51E-07 l.lE-08 3.0E-03 3.6E-06 
2-Methylnaphthalene O.OOE+OO O.OE+OO 
Acenaphthylene O.OOE+OO O.OE+OO 
Carbazole O.OOE+OO O.OE+OO 
Dibenzo(a,h)anthracene O.OOE+OO O.OE+OO 
Dibenzofuran O.OOE+OO O.OE+OO 4.0E-03 O.OE+OO 
Tetrachlorodibenzofura O.OOE+OO O.OE+OO 

Compound Conc'ninMilk(me/L) RfDo Risk 

I 
Total Pathway: 1.3E-05 

- Total 

1.1E-05 
1.4E-08 
2.9E-06 
2.7E-06 

O.OE+OO 

, @  
3.7E-06 .. 

w -  

Total Rad + Chem 1.3E-05 * <' p g 
7 
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TABLE B.33-13(a) 
FUTURE OFF-PROPERTY FARMER 

INACTIVE FLYASH PILE: HOME GROWN PRODUCE @USr AFFECTED) 

CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-233236 
U-238 

CARClNOGENlC RlSK 

IngestiodHomegrown Produce 
Compound Conc'n in Plants (oCi/k& Intake !tinJ 

,- 

1.16E-04 1.7E-01 
2.01E-04 3.0E-01 
1.98E-05 3 .OEM 
5.14E-06 7.7E-03 
4.86E-04 7.3E-01 
5.51E-04 8.2E-01 
2.75E-04 4.1E-01 
6.63E-04 9.9E-01 
6.79E-04 1.OE+00 
5.71E-04 8.5E-01 
2.13E-03 3.2E+00 
1.03E-04 1.5E-01 
2.18E-03 3.3E+00 

2.8E11 
2.2E- 10 
2.2E- 10 
2.3E-10 
1.2E-10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.2E-11 
1.6E-11 
1.6E-11 
2.8E-11 

4.8E-12 
6.6E-11 
6.5E-12 
1.8E-12 
8.7E-11 
8.2E- 1 1 
1.5E- 1 1 
5.5E-11 
1.3E-11 
1 .OE- 1 1 
5.1E-11 
2.5E-12 
9.1E-11 

I I 
Total Pathway: 4.9E-10 

I chemical Risk I 
? Comoound 
Arsenic 

~ Beryllium 
Cadmium 
Chromium 
'Lead 
Molybdenum 
'TH-TOTAL 

2-Methylnaphthalene 

IneestiodHomeerown Produce 
Conc'n in Plants (mg/kpJ !tinJ 

8.24E-06 6.9E-09 1.8E+00 1.2E-08 
5.59E-07 4.7E-10 4.3E+00 2.OE-09 
8.97E-07 7.5E-10 
2.79E-06 2.3E-09 
5.95E-06 5.0E-09 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

6.43E-06 5.4E-09 
0.00E+00 O.OE+OO 

Acenaphthylene 0.00E+00 O.OE+OO 
Carbazole 0.00E+00 O.OE+OO 2.0EM O.OE+OO 
Dibenzo(a,h)anthracene 0.00E+00 O.OE+OO 8.1E+00 O.OE+OO 
Dibenzofuran 0.00E+00 O.OE+OO 
Tetrachlorodibenzofuran 0.00E+00 O.OE+OO 1.5E+05 O.OE+OO 

Total Pathway: 1.4E-08 

- Total 

4.8E-12 
6.6E-11 
6.5E-12 
1.8E-12 
8.7E-11 
8.2E-11 
1.5E-11 
5.5E-11 
1.3E-11 
1 .OE-1 1 
5.1E-11 
2.5E-12 
9.1E-11 

1.2E-08 
2.0E-09 

O.OE+OO 
O.OE+OO 

O.OE+OO 

FER\CRU2 \ABQUVGOFFFD.XLS\1128/94; 8:33 AM 

B)  
I Rad + Chem 1.5E-08 e 



TABLE B33-13(a) (continued) 

INACTIVE FLYASH PILE: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 
CARCINOGENIC RISE 

Ingestion/Homegrown Produce I 
Comuound 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-235R36 
U-238 

Conc'n in Plants (uCi/k& Intake 
O.OOE+OO O.OE+OO 

2.33E-03 3.5E+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

6.21E-03 9.3E+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
1.18E+02 1.8E+05 
6.28E+OO 9.4E+03 
1.30E+02 1.9E+05 

w 
2.8511 
2.2E-10 
2.2E-10 
2.3510 
1.2E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.2511 
1.6511 
1.6E-11 
2.8E-11 

Risk 
O.OE+OO 

7.7510 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

3.3E-10 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.8E-06 
1 SE-07 
5.4E-06 

I I 
Total Pathway: 8.4E-06 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
Molybdenum 
TH-TOTAL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthy lene 
Carbazole 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Tetrachlorodibenzofuran 

Ingestion/Homegrown Produce 
Comuound Conc'n in Plants (mdkg) Intake w 

O.OOE+OO O.OE+OO 1.8E+OO O.OE+OO 
O.OOE+OO O.OE+OO 4.3E+OO O.OE+OO 

1.65E-09 1.4E-12 
O.OOE+OO O.OE+OO 

1.02516 8.5E-20 
5.61E-01 4.7E-04 

O.OOE+OO O.OE+OO 
4.64E-01 3.9E-04 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 2.0E-02 O.OE+OO 
O.OOE+OO O.OE+OO 8.1E+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 1.5E+04 O.OE+OO 

FER\CRU2RI\ABQ\NtiO~.X~\1/28/94: 8:32 AM 

Total Pathway: O.OE+O( 

Total 

O.OE+OO 
7.7E-10 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

3.3E-10 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.8E-06 
1 SE-07 
5.4E-06, 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE+OO 

Total 
Dust 81 Groundwater 

Affected 

4.8512 

6.5512 
1.8512 

8.2511 
3.5510 

1.3511 

2.8E-06 
1 SE-07 
5.4E-06 

8.3E-10 

8.7E-11 

5.5E-11 

1 .OE-11 

1.2E-08 
2.0E-09 

O.OE+OO 
O.OE+OO 

O.OE+OO 

Total Rad +'Chem 8.4E-06) Toral: 8.4E-06 8.4E-061 



TABLE B.3.3-13(a) (continued) 

3.0E-04 2.3E-05 
5.0E-03 9.3E-08 
1.OM3 7.5E-07 
5.0E-03 4.7E-07 

5.0E-03 O.OE+OO 

3 .OE43 1 AE-06 

Y I 

2.3E-05 
9.3E-08 
7.5E-07 
4.7E-07 

O.OE+OO 

1.8E-06 

CS-137 
NP-237 
PU-238 
PU-239040 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235036 
U-238 

5 w 
0 m 

INACTIVE FLYASH PILE: HOME GROWN PRODUCE @USr AFFECTED) 

1.2E-04 
2.0E-04 
2.0E-05 
5.1E-06 
4.9E-04 
5.5E-04 
2.8E-04 
6.6E-04 
6.8E-04 
5.7E-04 
2.1E-03 
1 .OE-04 
2.2E-03 

. i 
, .  I 

1 I 
Total Pathway: O.OE+OO 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
Molybdenum 
TH-TOTAL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibenzo(a, h)anthracene 
Dibenzohran 
Tetrachlorodibenzofuran 

8.2E-06 6.9E-09 
5.6E-07 4.7E-10 
9.0E-07 7.5E-10 
2.8E-06 2.3E-09 
5.9E-06 5.0E-09 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

6.4E-06 5.4E-09 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

4.0E-03 O.OE+OO 

FER\CRU2 \ABQWGOFFFD.XIS\1/28/94; 8:33 AM 

B)  

O.OE+OO 

- .~ Total: 2.6E-05 



.... . . ._ 

- .  . .  
TABLE B.3.3-13(a) (continued) 

INACTIVE FLYASH PILE: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 
NONCARCINOGENIC HAZARD 

I Radiation Eazard 
IngestionlHomegrown Produce 

Compound Conc'n in Plants (pCi/k& Intake Rfl)o Hazard 
CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

O.OE+OO 
2.3E-03 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

6.2E-03 
O.OE+OO 
O.OE+OO 
O.OE+OO 
1.2E+02 
6.3E+00 
1.3E+02 

Total Pathway: O.OE+O( 

IngestionlHomegrown Produce 
Compound Conc'n in Plants (mrrlkg) RfDo Hazard 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
Molybdenum 
TH-TOTAL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Tetrachlorodibenzofuran 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

1.6E-09 1.4E-12 
O.OE+OO O.OE+OO 

1 .OE-16 8.5E-20 
5.6E-01 4.7E-04 

O.OE+OO O.OE+OO 
4.6E-01 3.9E-04 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

3.0E-04 O.OE+O 
S.0E-03 O.OE+O 
1.0E-03 1.4E-0 
5.0E-03 O.OE+O 

5.0E-03 9.4E-O 

3.0E-03 1.3E-0 

4.0E-03 O.OE+O 

I 
Total Pathway: 2.2E-0 

Total 
. Dust & Groundwater 
- Total Affected 

O.OE+OO 
O.OE+OO 

1.4E-09 
O.OE+OO 

9.4E432 

1.3E-01 

O.OE+OO 

2.3E-05 
9.3E-08 
7.5E-07 
4.7E-07 

9.4E-02 

1.3E-01 

O.OE+OO 

Total Rad + Chem 2.2E-01 Total: 2.2E-01 2.2E-0 1 



F 
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TABLE B.33-13(b) 
FUTURE OFF-PROPERTY CHILD 

INACTIVE F'LYASH PILE: HOMEGROWN PRODUCE (Dum AFFECTED) 
CARCINOGENIC RISK 

Compound 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-23 8 

Conc'n in Plants (pCi/k& & 
1.16E-04 1.3E-02 
2.01E-04 2.2E-02 
1.98845 2.2E-03 
5.14E-06 5.7E-04 
4.86E-04 5.4E-02 
5.51E-04 6.1E-02 
2.75E-04 3.1E-02 
6.63E-04 7.4E-02 
6.79E-04 7.6E-02 
5.71E-04 6.4E-02 
2.13E-03 2.4E-01 
1.03E-04 l.lE-02 
2.18E-03 2.4E-01 

= 
2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
1.2E-10 
1.OE-10 
3.6E11 
5.5E11 
1.3Ell 

1.6E-11 
1.6E-11 
2.8Ell 

1.2E-11 

I IngestiodHomegrown Produce 

3.6E-13 
4.9B12 
4.9E-13 
1.3E-13 
6.5E-12 
6.1E-12 
1.1 E- 12 
4.1E-12 
9.8E-13 
7.6E- 1 3 
3.8E-12 
1.8E-13 
6.8E-12 

~~ 

Total Pathway: 3.6E-11 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
Molybdenum 
TH-TOTAL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Tetrachlorodibenzufuran 

hgestiodHomegrown Produce 
Compound Conc'n in Plants fme/k& & 

8.24E-06 2.4E-09 1.8E+00 4.2E-09 
5.59E-07 1.6E10 4.3E+00 7.OE-10 
8.97E-07 2.6E10 

5.95E-06 1.7E-09 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

6.43E-06 1.9E-09 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 2.0E-02 O.OE+OO 
0.00E+00 O.OE+OO 8.1E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 1.5E+05 O.OE+OO 

2.79E-06 8.1E-10 

- Total 

3.6E-13 
4.9E-12 
4.96-13 
1.3E-13 
6.5E-12 
6.1E-12 
l.lE-12 
4.1 E- 12 
9.8E-13 
7.6E-13 
3.8E-12 
1.8E-13 
6.8E-12 

4.2E-09 
7.OE-10 

O.OE+OO 
O.OE+OO 

O.OE+OO 

I I 
Total Pathway: 4.9E-09 

FER\CRU QUVOOFCFD.XIS\ll28194; 8:43 AM @ I Rad + Chem 4.9E-09 



TABLE B.3.3-13b) ( c o I I ~ ~ ~ u ~ )  

INACTIVE FLYASH PILE: HOMEGROWN PRODUCE (GROUNDWATER AFFECTED) 

O.OOE+OO O.OE+OO 
2.33E-03 2.6E-01 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

6.21E-03 6.9E-01 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
1.18E+M 1.3E+04 
6.28E+OO 7.OE+M 
1.30E+M 1.4E+04 

2.8E-11 
2.2E- 10 
2.2E-10 
2.3E-10 
1.2E-10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.2E-11 
1.6E-11 
1.6E-11 
2.8E-11 

O.OE+OO 
5.7E-11 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

2.1E-07 
l.lE-08 
4.1E-07 

2.5E-11 

CARCINOGENIC RISK 

Conc'n in Plants (DCilkrr) & 

I I 
Total Pathway: 6.3E-07 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
Molybdenum 
TH-TOTAL 
U-TOT AL 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibenzo(a,h)anthracene 
Dibenzofiran 
Tetrachlorodibenzufuran 

O.OOE+OO O.OE+OO 1.8E+OO O.OE+OO 
O.OOE+OO O.OE+OO 4.3E+OO O.OE+OO 

1.6SE-09 4.88-13 
O.OOE+OO O.OE+OO 

1 B2E-16 3 .OE-20 
5.61E-01 1.6E-04 

O.OOE+OO O.OE+OO 
4.64E-01 1.3E-04 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 2.OEM O.OE+OO 
O.OOE+OO O.OE+OO 8.1E+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 1.5E+04 O.OE+OO 

Total 
Dust 81 Groundwater 

Total Affected 

O.OE+OO 
5.7511 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.5511 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.1E-07 
l.lE-08 
4.1E-07 

O.OE+OO 
O.OE+OO 

3.6513 
6.2E-11 
4.9513 
1.3513 
6.5E-12 
6.1512 
2.6E-11 
4.1E-12 
9.8E-13 
7.6B13 
2.1E-07 
1.1E-08 
4.1E-07 

4.2E-09 
7.OE-10 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 

I I 
Total Pathway: O.OE+OO 

FER\CRUZRI\ABQWGOFCRN.XIS\1128/94; 8:41 AM Total Rad + Chem 6.3E-07 6.3E-07 



TABLE B.3.3-13b) (continued) 

INACTIVE FL.YASB PILE: HOMEGROWN PRODUCE (GROUNDWATER AFFECTED) 

1 I 

NONCARCINOGENIC HAZARD 

O.OE+OO 1 . 3 W  
2.3E-03 6.8E+02 

O.OE+OO 2.2E-03 
O.OE+OO 5.7M4 
O.OE+OO 5.4E-01 
O.OE+OO 6.2EM 

6.2E-03 6 . 9 W  
O.OE+OO 7.4EM 
O.OE+OO 7.6EM 
O.OE+OO 6.4EM 
1.2E+02 3.4E+OS 
6.3E+OO 1.8E+04 
1.3E+02 3.8E+05 

I 
Total Pathway: O.OE+OO 

I IngestiodHomegrown Produce 
Comvound Conc'n in Plants (malkd Intake RfDo Hazard 
~ ~~ 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lesd 
Molybdenum 
TH-TOT AL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthy lene 
Carbazole 
Dibenzo(a ,h)anthracene 
Dibenzofuran ' 

Tetrachlorodibenzufuran 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

1.6E-09 5.6E-12 
O.OE+OO O.OE+OO 

1.OE-16 3.5E-19 
5.6E-01 1.9E-03 

O.OE+OO O.OE+OO 
4.6E-01 1.6E-03 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

3.0E-04 O.OE+OC 
5.0E-03 O.OE+OC 
1.OE-03 5.6E-0S 
5.0E-03 O.OE+OC 

5.0E-03 3.8E-01 

3 .OE-03 5.2E-01 

I 4.0E-03 O.OE+OO 

Total 
Dust & Groundwater y-: ; 

* t! '' - Total AfFected 

O.OE+OO 
O.OE+OO 

5.6E-09 
O.OE+OO 

3.8E-01 

5.2E-0 1 

O.OE+OO 

9.3E-05 
3.8E-07 
3 .OE-06 
1.9E-06 

3.8E-01 

5.2E-0 1 

O.OE+OO 

FER\CR QWGOFCFW.XLs\1128/94; 8:41 Ah4 Total R;O"'" 9.0E-01 Total: 9.OE-01 



w 

TABLE B3.3-13&) (continued) 

INACTIVE FLYASA PILE: HOMECROWN PRODUCE (Dun AFFECTED) 
NONCARCINOGENIC HAZARD 

IngestionlHomegrown Produce 
Compound Conc’n in Plants (pCilkn) Intake RfDo Hazard 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-235R36 
U-23 8 

1.2E-04 1.3E-02 
2.0E-04 6.8E+02 
2.0E-05 2.2E-03 
5.1E-06 5.7E-04 
4.9E-04 5.4E-01 
5.5E-04 6.2E-02 
2.8E-04 6.9E-02 
6.6E-04 7.4E-02 
6.8E-04 7.6E-02 
5.7E-04 6.4E-02 
2.1E-03 3.4E+05 
1 .OE-04 1.8E+04 
2.2E-03 3.8E+05 

Total Pathway: O.OE+OO 
W 
L 
c. 

Arsenic 
Beryllium, 
Cadmium . 
Chromium 
Lead 
Molybdenum 
TH-TOT AL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Tetrachlorodibenzufuran 

8.2E-06 2.8E-08 
5.6E-07 1.9E-09 
9.0E-07 3 .OE-09 
2.8E-06 9.5E-09 
5.9E-06 2.0E-08 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

6.4E-06 2.2E-08 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O:OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

3.0E-04 9.3E4 
5.0E-03 3.8E-l 
1.0E-03 3.0E-l 
5.0E-03 1.9E-l 

5.0E-03 O.OE+I 

3.0E-03 7.3E4 

4.0E-03 O.OE+I 

I 
Total Pathway: 1.1E-l 

- Total 

9.3E-05 
3 AE-07 
3 .OE-06 
1.9E-06 

O.OE+OO 

7.3E-06 

O.OE+OO 

FER\CRU2RJV\BQUVGOFCFD.XLS\1/28/94: 8:43 AM Total Rad + Chem 1 . l a 4  Tot& l.lE-04 
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I cn 

Compound 
NP-237 
RA-226 
RA-228 
SR-90 
TC-99 
U234 
U235/236 
U238 

Ingestionlff roundwater 
Conc'n (oCi/L) 

4.6E-04 2.2E+01 
0 O.OE+OO 
0 O.OE+OO 

9.3E-04 4.6E+01 
9.8E-01 4.8E+04 

24 1.2€+06 
1.3 6.3E+04 

26.5 1.3E+06 

TABLE B3.3-14(a) 

INACTIVE FLYASB PILE: GROUNDWATER 
CARClNOCENlC RISK 

FUTURE, OFF-PROPERTY FARMER 

1.2E-10 O.OE+OO 
1.OE-10 O.OE+OO 
3.6E-11 1.6E-09 
1.3E-I2 6.2E-08 
1.6E-11 1.9E-05 

2.8Elll 3.6E-05 
1.6E-11 1 .OE46 

Total Pathway: 5.6E-05 

0 O.OE+OO 1.8€+00 O.OE+OO 
0 O.OE+OO 4.3E+OO O.OE+OO 

2.7E-IO 7.5E-12 
2.OSE-17 5.6E-19 

0 O.OE+OO 
1.04E-07 2.88-09 

9.5E-02 2.6E-03 
Tetrachlorodibenzofuran 0 O.OE+OO 1.5E+04 O.OE+OO 

Arsenic 
Beryllium 
Cadmium 
Lesd 
Mercury 
Molybdenum 
Tetrachlorodibenzofuran 
U-Total 

Inhalationlff roundwater 

O.OE+OO 
O.OE+OO 

Comuound - Intake - Risk 

2.8E-11 
2.1E-18 
O.OE+OO 
l.lE-08 

O.OE+OO 
9.7E-03 

Total Pathway: O.OE+OO 

Total Rad + Chem 5.6E-05 

Total Pathway: O.OE+OO 

Total Rad + Chem O.OE+OO 

FER\CRU2 QUGWOFRF.XLS\I/28/94; 8:45 AM dr 



TABLE B.33-14(a) (continued) 

CARCINOGEMC RISK 

Radiation Risk 
Dermal ContactlGroundwater 

Not applicable 

Total Pathway: O.OE+O( 

Chemical Risk 
Dermal ContactlGroundwater 

Intake SF(derm1 - Compound 
Arsenic O.OE+OO l.SE+OO O.OE+OO 
Beryllium O.OE+OO 4.3E+02 O.OE+OO 
Cadmium 5.5E-14 
Lead 1.6E-23 
Mercury O.OE+OO 

Tetrachlorodibenzofuran O.OE+OO 3.OE+04 O.OE+OO 
U-Total 1.9E-05 . 

Molybdenum 2.1E-I I 

Total Pathway: O.OE+OO 

- Total 

4.9E-09 
O.OE+OO 
O.OE+OO 

1.6E-09 
6.2E-08 
1.9E-05 
1 .OM6 
3.6E-05 

O.OE+OO 
O.OE+OO 

O.OE+OO 

Total Rad + Chem O.OE+OO-i 

FER\CRU2RIlABQUGWOFRFRF.XIS\l/28/94; 8:45 AM 



I O  

TABLE B.3.3-14(a) (continued) 

NONCARCINOGENIC HAZARD 

InhalationlOroundwater 
Compound 

NP-237 
RA-226 
RA-228 
RA-229 
TC-99 
U234 
U235R36 
U23 8 

IngestiodOroundwater 
Conc‘n (pCiIL) Intake 

4.6E-04 2.2E+01 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

9.3E-04 4.6E+01 
9.8E-01 4.88+04 

2.4E+01 1.2E+06 
1.3E+OO 6.3E+04 
2.7E+01 1.3E+06 

Not applicable 

Total Pathway: O.OE+OO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

2.7E-10 7.5E-12 
2.1E-17 5.6E19 

O.OE+OO O.OE+OO 
l.OE-07 2.8E-09 

Tetrachlorodibenzofuran O.OE+OO O.OE+OO 
9.5E-02 2.6E-03 

3.0E-04 O.OE+OO 
5.0E-03 O.OE+OO 
5.0E-04 1.5E-08 

3.0E-04 O.OE+OO 
5.0E-03 5.7E-07 

3.0E-03 8.6E-01 

I I 
Total Pathway: 8.6E-01 

Total Rad + Chem 8.6E-01 

FER\CRU \ABQUGWOFRF.XIS\1128/94; 8:45 Ah4 6 

Total Pathway: O.OE+OO 

InhalatiodOroundwater 
Compound - Intake 

Arsenic O.OE+OO 
Beryllium O.OE+OO 
Cadmium 2.8E-11 
Lend 2.1E-18 
Mercury O.OE+OO 
Molybdenum 1.1E-08 
retrachlorodibenzofuran O.OE+OO 
U-Total 9.7843 

Total Pathway: O.OE+O( 

Total Rad + Chem O.OE+OO 

” ’.‘ 



TABLE B.33-14(a) (continued) 

O.OE+OO 2.9E-04 O.OE+OO 
O.OE+OO 5.OE-05 O.OE+OO 
5.5E-14 2.5E-05 2.2E-09 

O.OE+OO 4.5E-05 O.OE+OO 
2.1E-11 1.9E-03 1.1E-08 

O.OE+OO 
1.9E-05 1 SE-04 1.3E-01 

1.6E-23 

e.. .. 

O.OE+OO 
. O.OE+OO 

1.7E-08 

O.OE+OO 
5.8E-07 

9.9E-01 

-. . . >  .. .- 

.... 

FER\CRU2RI\ABQUGWOFRF.XIS\1/28/94; 8:45 AM 

NONCARClNOGENlC HAZARD 

Dermal ContactlOroundwater 
- Intake RtD(derm) Hazard Comvound 

Arsenic 
Beryllium 
Cadmium 
Lead 
Mercury 
Molybdenum 
Tetrachlorodibenzofuran 
U-Total . 

I I 
Total Pathway: 1.3E-01 

Total Rad + Chem 1.3E-01-1 



TABLE B.33-14b) 
FUTURE, OFF-PROPERTY CEILD 

INACTIVE FLYASH PILE GROUNDWATER 
CARCINOGENIC RlSK 

NP-237 
FA-226 
RA-228 
SR-90 
TC-99 
U234 
U235R36 
U23 8 

4.6E-04 9.6E-01 
0 O.OE+OO 

' 0 O.OE+OO 
9.3E-04 2.OE+OO 

0.98 2.1E+03 
24 5.OE+04 

1.28 2.7E+03 
26.5 5.6E+04 

2.2E-10 2.1E-10 
1.2E-10 O.OE+OO 
1.OE-10 O.OE+OO 
3.6E-11 7.OE-11 
1.3E-12 2.7E-09 
1.6E-I1 8.1E-07 
1.6E-11 4 .3M8 
2.8E-11 1.6E-06 

Not applicable 

Total Pathway: 2.4E-06 Total Pathway: O.OE+OO 

Arsenic 
Beryllium 
Cadmium 
Lead 
Mercury 
Molybdenum 
Tetrachlorodibenzofuran 
U-Total 

0 
0 

2.7E-10 
2.05E-17 

0 
1.04E-07 
O.OE+OO 

9.5E-02 

O.OE+OO 1.8E+OO O.OE+OO 
O.OE+OO 4.3E+OO O.OE+OO 

1.5E-12 
l.lE-19 

O.OE+OO 
5.7E-10 

O.OE+OO 1.5E+04 O.OE+OO 
5.2E-04 

Arsenic O.OE+OO 
Beryllium O.OE+OO 
Cadmium 1 . 1 E l l  
Lead 8.4B19 
Mercury O.OE+OO 
Molybdenum 4 .3M9 
Tetrachlorodibenzofuran O.OE+OO 
U-Total 3 . 9 M 3  

I 
Total Pathway: O.OE+OO Total Pathway: O.OE+O( 

Total Rad + Chem 2.4E-06 Total Rad + Chem O.OE+OO 

FER\CRU QUGWOFRC.XLS\lI28I94: 8:45 AM 



L. ,.. 
X. . 

FER\CRU2RI\ABQUGWOFRC.XLS\1128/94; 8:45 AM 

TABLE B3.3-14 (b) (~011tinued) 

CARCINOGENIC RlSK 

Total Pathway: O.OE+O( 

Beryllium 
Cadmium 
Lead 
Mercury 
Molybdenum 
Tetrachlorodibenzofuran 
U-Total 

O.OE+OO l.SE+OO O.OE+O 
O.OE.+OO 4.38+02 O.OE+O 
7.6E-15 
2.3 E-24 

O.OE+OO 

O.OE+OO 3.OE+04 O.OE+O 
2.6E46 

2.9E-12 

2.1E-10 
O.OE+OO 
O.OE+OO 

7.OE-11 
2.7E-09 
8.1E-07 
4.3E-08 
1.6E-06 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

Total Pathway: O.OE+OO 

Totd Rad + Chem O . O E + O O v ]  



TABLE B.3.3-14 (b) ( C O U ~ U ~ )  

NONCARCINOGENIC HAZARD 

IngestiodGroundwater I I  InhalatiodGroundwater 
Comuound 

NP-237 
RA-226 
RA-228 
SR-90 
TC-99 
U234 
U235R36 
U238 

4.6E-04 
O.OE+OO 
O.OE+OO 

9.3E-04 
9.8E-01 

2.4E+01 
1.3E+OO 
2.7€+01 

9.6E41 
O.OE+OO 
O.OE+OO 
2.OE+OO 
2.1E+03 
5 .OE +04 
2.7E + 03 
5.68+04 

I 1 
Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

O.OE+OO O.OE+OO 3.0E-04 O.OE+OO 
O.OE+OO O.OE+OO 5.0E-03 O.OE+OO 

Cadmium 2.7E-10 1 .8E l l  5.0E-04 3.5E-08 
Lead 2.1E-17 1.3E-18 
Mercury O.OE+OO O.OE+OO 3.0E-04 O.OE+OO 
Molybdenum 1.0E-07 6.6849 5.0E-03 1.3E-06 
retrachlorodibenzofuran O.OE+OO O.OE+OO 
U-Total 9 .5EM 6.0E-03 3.0E-03 2.OE+OO 

Total Pathway: 2.OE+OO 

Total Rad + Chem 2.OE+OO 

FER\CRU QUOWOFRC.XIS\l/28/94: 8:45 AM e 

InhalatiodGroundwater 
' Compound 

Arsenic 
Beryllium 
Cadmium 
Lead 
Mercury 
Molybdenum 
retrachlorodibenzofuran 
U-Total 

- Intake RfDli) Hazard 
O.OE+OO 
O.OE+OO 
1.3E-10 
9.8E- 18 

O.OE+OO 
5 .OM8 

O.OE+OO 
4.5E-02 

Total Pathway: O.OE+O( 

Total Rad + Chem O.OE+OO 



TABLE B.33-14 (b) (continued) 

' 

' 

FER\CRU2RI\ABQUGWOFRC.XLS\1128/94; 8:45 AM 

Intake RfD(derm) Hazard Compound - 
Arsenic O.OE+OO 2.9E-04 O.OE+OO O.OE+OO 
Beryllium O.OE+OO 5.OE-05 O.OE+OO O.OE+OO 
Cadmium 8.9E-14 2.5E-05 3.5E-09 3.9E-08 
Lead 2.7E-23 
Mercury O.OE+OO 4.5E-05 O.OE+OO O.OE+OO 
Molybdenum 3.4E-11 1.9E-03 1.8E-08 1.3E-06 
Tetrachlorodibenzofuran O.OE+OO 
U-Total . 3.1E-05 1.5-4 4.6E-09 2.OE+OO 

NONCARCINOGENIC HAZLLRD 

Dermal Contact/Groundwater ' 

Not applicable 

Total Pathway: O.OE+OO 

Chemical Hazard 
Dermal Contact/Groundwater 

Total Pathway: 2.6E-08 

Total Rad + Chem 2.6E-08-1 



TABLE B.3.3-15 
FUTURE, EXPANDED TRESPASSER 

INACTlVE FLYASH PILE: SURFACE SOIL 
CARCINOi 

Inhalation of ParticulateslSoil 
: .  C. Comuound Conc'nin Air (uCilm3) m 
.\ r* r i .  

c-1 

e 
4 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235R36 
U-238 

3.23E-06 
5.58E-06 
5.67E-07 
1.47E-07 
1.38E-05 
1 S7E-05 
6.09E-06 
1.90E-05 
1.94E-05 
1.63E-05 
6.05845 
2.94E-06 
6.2 1 E-05 

1.2E-02 
2.OE-02 
2.0E-03 
5.3E-04 
4.9E-02 
5.6E-02 
2.2E-02 
6.8E-02 
6.9E-02 
5.8E-02 
2.2E-0 1 
I.IE-02 
2.2E-01 

1.9E-11 
2.9E-08 
3.9-8 
3.8E-08 
3 .OE-09 
6.9E-10 
6.2E-11 
7.8E-08 
2.9E-08 
2.88-08 
2.6E-08 
2.5E-08 
5.2E-08 

2.2E-13 
5.8E-10 
7.9E-11 
2.OE-11 
1 SE-10 
3.9E-11 
1.3E-12 
5.3E-09 
2.0E-09 
1.6E-09 
5.6E-09 

1.2E-08 
~ A E - I O  

Compound 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
2-Methylnaphthalene 
Acenap hthylene 
Carbazole 
Dibenzo(a,h)anthracene 
Dibenzofuran 

Conc'n (mglkg) Intakemm 
2.32M7 6.4E-10 1.5E+01 9.7E-09 
i .59~-08  4 . 4 ~ - i i  ~ . ~ E + o o  3 . 7 ~ - i a  
2.17~-08 ~ . o E - ~ I  6 . 1 ~ + 0 0  3 . 7 ~ - i a  
7.95E-08 2:2E-10 4.1E+01 9.0E-09 
1.68E-07 4.6E-10 

0.00E+00 O.OE+OO 
1.83E-07 5.1E-10 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

3.57E-09 9.9E-12 
1.54E-08 4.3E-11 6.8E+00 2.9E-la 

0.00E+00 O.OE+OO 

0.02 7.6E-04 2.3E-10 1.8E-13 
1.98 7.4E-02 1.2E-10 8.8E-12 
2.24 8.4E-02 1.OE-10 8.48-32 

2.7 l.OE-01 5.5E-11 5.6E-12 
0.87 3.2E-02 3.6E-11 1.2E-12 

2.77 l.OE-01 1.3E-11 I .3E-12 
2.33 8.7E-02 1.2E-11 I.OE-12 
8.65 3.2E-01 1.6E-I 1 5.2E-12 
0.42 1 .6EM 1.6E-11 2.5E-13 
8.87 3.38-01 2.8E-11 9.3E-12 

I I 
Total Pathway: 2.78-08 Total Pathway: 4.9E-11 

33.20 
2.27 
3.10 

I I .36 
23.93 
21.40 
26.20 

2-Methylnaphthalene 0.16 
1.80 
0.51 

Dibenzo(a,h)anthracene 2.20 
0.25 

- Intake 
8 .8847 1.8E+00 1.5E-0 
6.1E-08 4.3E+00 2.6- 
8.3E-08 
3 .OE-07 
6.4E-07 
5.7E-07 
7.0E-07 
4.3E-09 
4.8E-08 
1.4E-08 2.OE-02 2.7E-1 
5.9E-08 8.1E+00 4.7E-0 
6.7E-09 

Total Pathway: 2.0E-08 Total Pathway: 2.3E-06 

Total Rad + Chem 4.7E-08 Total Rad + Chem 2.3E-06 

FER\CRU \ABQUFSLEXN.XIS\1128/94; 8:46 AM 6 



TABLE B3.3-15 (continued) 

CARCIl 

Not applicable 

Total Pathway: O.OE+Oc 

GEMC RISK 

Compound Intake 
(3-137 1.8E-01 2.0E-06 3.6E-07 
NP-237 3.1E-01 4.3E-07 1.3E-07 
pu-238 3 . 2 ~ ~  2 . 8 ~ - i i  8 . 9 ~ 1 3  
PU-239R4 8.1E-03 2.7E-11 2.2E-13 
RA-226 7.8E-01 1.2E-08 9.3E-09 
RA-228 8.8E-01 2.9E-06 2.6E-06 
SR-90 3.4E-01 O.OE+OO O.OE+OO 
TH-228 l.lE+OO 5.6E-06 6.0E-06 
TH-230 l.lE+00 5.4E-11 5.9E-11 
TH-232 9.1E-01 2.6E-11 2.4E-11 
U-234 3.4E+OO 3.OE-11 1.OE-10 
U-235~36 i .6~-01 2 . 4 ~ 4 7  4 . 0 ~ 4 8  
U-238 3.5E+00 3.6E-08 1.3E-07 

I I 
Total Pathway: 9.2E-06 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthy lene 
Carbazole 
Dibenzo(a,h)anthracene 
Djbenzofuran. 

3.5E-07 1.8E+OO 6.4E-07 
2.4E-07 4.3E+02 1.OE-04 
3.2E-07 
1.2E-06 
2.5E-06 
O.OE+OO 
2.7E-06 
5 .OE-07 
5.6E-06 
O.OE+OO 2.OEM O.OE+OO 
O.OE+OO 1.9E+01 O.OE+OO 
7.8E-08 

Total Pathway: 1 .OE-04 

Total Rad + Chem 1.0E-04 

FER\CRU2RI~QUFSLMN.XIS\1128/94; 8:46 AM 

Not applicable 

Total Pathway: O.OE+O( 

Total 

3.6E-07 
1.4E-07 
8.1E-11 
,2.OEll 
9.5E-09 
2.6E-06 
2.5B12 
6.0E-06 
2.1E-09 
1.7E-09 
5.7-9 
4.0E-08 
1.4E-07 

2.2E-06 
1 . O M 4  
3.7E-10 
9.OE-09 

2.7E-10 
4.8E-07 



NONCARCINOGENIC HAZARD 

5.67E-07 2.0E-03 0.08 3.0E-03 
1.47E-07 5.3344 0.02 7.6E-04 
1.38E-05 4.9E-02 1.98 7.4E-02 
1 S7E-05 5.6E-02 2.24 8.4E-02 
6.09E-06 2.2EM 0.87 3.2E-02 

2.71 l.OE-O1 1.90E-05 6.8E-02 
1.94E-05 6.9E-02 2.77 1.OE-01 
1.63E-05 5.8E-02 2.33 8.7EM 
6.05845 2.2E-01 8.65 3.2E-01 
2.94E-06 1.1EM 0.42 1.6E-02 
6.21E-05 2.2E-01 8.87 3.3E-01 

Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

Inhalation of ParticulateslSoil 
Compound Conc'n h w / k &  e m =  

Arsenic 2.32E-07 3.1E-09 
Beryllium 1.59E-08 2.1E-10 
Cadmium 2.178-08 2.9E-10 
Chromium 7.95E-08 1ilE-09 5.5E-07 1.9E-02 
Lend 1.68E-07 2.2E-09 
TH-TOTAL 0.00E+00 O.OE+OO 
U-TOTAL 1 A3807 2.4E-09 
2-Methylnaphthalene 0.00E+00 O.OE+OO 
Acenaphthy lene 0.00E+00 O.OE+OO 
Carbazole 3.57E-09 4.8E-11 
Dibenzo(a,h)anthracene 1.54E-08 2.1E-10 
Dibenzofuran 0.00E+00 O.OE+OO 

I I 
Total Pathway: 1.9E-03 

IngestiordSoil 

Arsenic 33.20 3.8E-06 3.0E-04 1.3E-02 
Beryllium 2.27 2.6E-07 5.0E-03 5.1E-05 
Cadmium 3.10 3.5E-07 1.0E-03 3.5-4 
Chromium 11.36 1.3E-06 5.OE-03 2.6M4 
Lend 23.93 2.7E-06 
TH-TOTAL 21.40 2.4E-06 
U-TOTAL 26.20 3.0E-06 3.0E-03 9.9E-04 
2-Methylnaphthalene 0.16 1.8E-08 
Acenaphthylene 1.80 2.0E-07 
Carbazole 0.51 5.8E-08 
Dibenzo(a,h)anthracene 2.20 2.5847 
Dibenzofuran 0.25 2.8848 4.0503 7.1E-06 

Total Pathway: 1.4E-02 

Compound Conc'n (mR/k& R1D(o) 

Total Rad + Chem 1.9E-03 Total Rad + Chem 1.4E-02 

- b  Z t l  
F 

FER\CR QUFSLMTY.XLs\lI28/94; 8:46 AM 



TABLE B.3.3-15 (continued) 

E M 

Y 

b 
h, w 

NONCARCI 

Not applicable 

GEMC HAZARD 

External RadiatiodSoil 
Compound Rfi)o Hazard 

CS-137 i.aE-01 
NP-237 3.1E-01 
PU-238 3.2E-02 
~ ~ - 2 3 9 ~ 4 0  8 . 1 ~ 4 3  
RA-226 7 . 8 ~ 4 1  
RA-228 a.aE-01 
SR-90 3.4E-01 
TH-228 l.lE+OO 
TH-230 l.lE+OO 
TH-232 9.1E-01 
U-234 3.4E+OO 
U-239236 1.6E-01 
U-238 3.5E+OO 

Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

Arsenic i .4~-06  2 . 9 ~ 4 4  4.8-3 
Beryllium 9.4E-07 5.0E-05 1.9E-02 
Cadmium 1.3E-06 5.0E-05 2.6E-02 
Chromium 4.7E-06 2.3E-03 2.1E-03 
Lend 9 . 8 ~ 4 6  
TH-TOTAL O.OE+OO 
U-TOTAL l.lE-05 1.5E-04 7.2E-02 
2-Methylnaphthalene O.OE+OO 
Acenaphthy lene 2.2E-05 
Carbazole O.OE+.OO 
Dibenzo(a,h)anthracene O.OE+OO 
Dibenzofuran 3.1E-07 4.0E-03 7.7E-05 

Total Pathway: 1.2E-01 
I 

Total Rad + Chem 1.2E-01 

FER\CRU2RI\ABQUFSIEXT.XIS\1128/94; 8:46 AM ' 

Not applicable 

Total Pathway: O.OE+O( 

1.7EM 
1.9EM 
2.6E-02 
4.3E-03 

7.3EM 

8.4E-05 

1.4E-01 
0 .OE + 00 -1 



U 

TABLE B3.3-16 
FUTURE, EXPANDED TRESPASSER 

INACTIVE FLYASH PILE: SURFACE WATER 
CARClNOGENlC RISK 

Not applicable (1) 

0.148 l.lE+Ol 1.2E-10 1.3E-09 
0.653 4.9E+01 1.3E-11 6.4E-10 

265 2.OE+04 1.6E-11 3.2E-07 
14 l.lE+03 1.6E-11 1.7E-08 

257.0 1.9E+04 2.8E-11 5.4807 

Total Pathway: 9.4E-07 Total Pathway: O.OE+OO 

8.3E-03 4.0E-07 8.3E-03 3.2E-10 
8.2E-01 3.9E-05 8.2E-0 1 7.9E-06 

2.0E-03 9.6E-08 2.0E-03 5.8E-07 
bis(2-Ethylhexyl) phthalate 1.0E-03 3.8E-08 1.6E-02 6.OE-10 

Total Pathway: 1.2E-07 Total Pathway: 2.5E-08 

.. . 
Total 

1.3E-08 
4.8E-08 
3.5E-09 
1.3E-09 

3.2E-07 
1.7E-08 
5.4E-07 

6.4E- 10 

1.4E-07 

1.3E-09 

Total Rad + Chem 1.1E-06 Total Rad + Chem 2.5E-081-1 

FER\CRU QUFSWMlY.XLSII28I94; 8:47 AM el 



TABLE B.3.3-16 ( C O I I ~ ~ I I ~ ~ )  

NONCARCh 

IngestiodSurface Water 
Compound onc’n (KilL Intake RfDo 

NP-237 0.79 5.9E+01 
PU-238 2.91 2.2E+02 
PU-239I240 0.2 l.SE+Ol 
RA-226 0.148 l.lE+Ol 
TH-230 0.653 4.9E+01 
u-234 265 2.OE+04 
U-235123 6 14 l.lE+03 
U-238 257 1.9E+04 

Total Pathway: O.OE+O( 

IGENIC HAZARD 
r 

I Dermal Contacthrface Water 

Not applicable 

Total Pathway: O.OE+0(1 

IngestiodSurface Water 
Compound Conc’n (mnlL Intake RfDo Hazard 

Arsenic 1.4E-03 2.2E-07 3.0E-04 7.5E-041 
Cadmium 1.6E-03 2.6E-07 1.0E-03 2.6M4 
Lead 8.3E-03 1.3E-06 
U-TOTAL 8.2E-01 1.3E-04 3.0E-03 4.4E-02 
bis(2-Uhylhexyl) phthalate 1.0E-03 1.6E-07 2 . 0 m  8.0E-06 
Toluene 2.0E-03 3.2E-07 2.0E-01 1.6E-06 

I I 

Total Pathway: 4.5E-02 

Total Rad + Chem 4.5E-02 

FER\CRU2RIV\BQUFSWMTY.XLS\1128194; 8:47 AM 

Dermal ContactISurface Water 

Arsenic 4.4E-08 2.9E-04 ISM4 
Cadmium 5.0E-08 S.OE-05 1.OM3 
Lead 1 .OE-09 
U-TOTAL 2.6E-05 1.5E-04 1.7E-01 
bis(2-Ethylhexyl) phthalate 1.3E-07 1.8E-02 7.0EoC 
Toluene 1.9E-06 2.0E-01 9.4E-OC 

Comoound Intake RfD(derm) Hazard 
9.0E-04 
1.3E-03 

2.2E-01 
1 SE-05 
1.1E-05 

Total Pathway: 1.7M1 

Total Rad + Chem 1 . 7 E - 0 1 7 1  

PI8 



,.' " - .  
- - I  
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. J  

NP-237 0.019 5.1E-01 2.2E-10 l.lE-10 
PU-238 0.019 5.1E-01 2.2E-10 l.lE-10 
PU-2391240 0.030 8.OE-01 2.3E-10 1.8E-10 
RA-226 0.885 2.4E+01 1.2E-10 2.8E-09 
RA-228 0.901 2.4E+01 1.OE-10 2.4E-09 
SR-90 0.480 1.3E+01 3.6E-I1 4.6E-10 
TH-228 0.490 1.3E+01 5.5E-11 7.2E-10 
TH-230 1.280 3.4E+01 1.3E-11 4%-10 
TH-232 0.550 1.5E+01 1.2E-11 1.8E-10 
u-234 1.500 4.OE+01 1.6E-11 6.4E-10 
U-2351236 0.120 3.2E+00 1.6E-11 5.lE-11 
U-238 1.680 4.5E+01 2.8E-11 1.3E-09 

- 

TABLE 83.3-17 
FUTURE, EXPANDED TRESPASSER 

INACTIVE FLYASH PILE: SEDIMENT 

7.3E+00 l.lE-09 
1.4E-02 2.9E-10 
2.OE-02 2.4B-12 

... 
CARCINOGENIC RISK * *  . 9  

Lad 
hhgancsc 
TH-TOTAL 
Thallium 
U-TOTAL 
Bcnm(n)pyrcnc 
bis(2-Ethylhcxyl)phthalatc 
c a r b a z ~ l ~  

Not applicable 

Total Pathway: O.OE+O( 

Compound SFJcJ 
NP-237 3.8E-03 4.3E-07 1.6E-09 
PU-238 
PU-239124 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 

3.8E-03 
6.OE-03 
1.8E-01 
1.8E-01 
9.6E-02 
9.8E-02 
2.6E-01 
1.1 E01 
3.OE-01 
2.4E-02 
3.4E-01 

2.8E-11 
2.7E-11 
1 .2E-08 
2.9E-06 

O.OE+OO 
5.6E-06 
5.481 1 
2.6E-11 
3.OE-11 
2.4E-07 
3.6E-08 

l.lE-13 
1.6E-13 
2 . 1 m  
5.2E-07 

O.OE+W 
5.5E-07 
1.4E-11 
2.9E-12 
9.OE-12 
5.8E-09 
1.2E-08 

I I 
Total Pathway: l.lE-06 

Arsenic 
chromium 
cobalt 
Lcad 
h h g . U l C S C  

TH-TOTAL 
Thallium 
U-TOTAL 
-(a)PYrae 
bis(2-EthyIhexyl)phthalatc 
Carbazole 

CJ 
c;) 
3 
:3 

5.40 9.2E-08 1.8E+00 1.6E-07 
6.50 l.lE-07 

3.9E-08 1.8E+00 7.1E-081 1 
4.7B07 
3.4E-07 Not applicable 4.80 8.2E-08 

6.70 
386.00 

5.04 
0.52 

13.90 
0.01 
1.20 
0.01 

l.lB07 
6.68-06 
8.6E-OS 
8.9E-09 
2.4E-07 
1%-10 
2.1E-08 
1.2E-10 

I I  
Total Pathway: 1.6E-07 

Total Rad + Chtm 1.7E-07 

4.8E-07 
2.8E-05 
3.6E-07 
3.7B-08 
1.0E-06 

O.OE+OO 1.7E+01 O.OE+OO 
3.4E-08 1.6E-02 5.4E-10 

O.OE+Oo 2.0E-02 O.OE+W 

Total Pathway: 7.2E-08 

Total Rad + Chcm 7.2E-08 

~ 

O d P  
. -  @ 

: a \e @ 
'IC 

' 

,,aQ 
4 .  

Total - 
r <  

1.8E-On, ,, 
1.m-10 
1.9E-10 
5.OE-09 
5.3E-07 
4.6E-10 
5.5E-07 
4.6Er10 
1.8E-10 
6.5E-10 
5.8E-09 
1.3E-08 

2.3E-07 

l.lE-09 
8.2E-10 
2.4E-12 

Total Pathway: O.OE+O( 

~\CRU2RI\ABQ\IFSDMn,XLs\ln8lw; 9:05 Ah4 a 



TABLE B.3.3-17 (continued) 

7.4E-05 
5.5E-OS 

1.6E-04 

4.3E-04 
2.7E-04 

3.4E-06 

0.02 5.1E-01 
0.02 5.1E-01 
0.03 8.OE-01 
0.89 2.4E+01 
0.90 2.4E+01 
0.48 1.3E+01 
0.49 1.3E+01 
1.28 3.4E+01 
0.55 l.SE+Ol 
1.50 4.OE+01 
0.12 3.2E+00 
1.68 4.5E+01 

chromilrm 
cobalt 
Lead 
Uanganese 
TH-TOTAL 
Thallium 
PTOTAL 
Bcnzo(a)~yrtnc 
bis(2-Ethylhexyl)phthalstc 
Carbazole 

Not applicable 

1.SE-06 2.3E-03 6.93-04 
l.lE-06 2.3E-03 4.8E-04 
1.5E-06 
8.6E-05 4.2E-03 2.1E-02 
l.1E-06 
1.2E-07 7.OE-05 1.7E-03 
3.1E-06 1.5E-04 2.1E-02 

O.OE+W 
1.E-07 1.8E-02 6.OE-06 

O.OE+OO 

NONCARCINOGENIC HAZARD 

7.2E-04 
5.3Eo4 

2.1E-02 

2.1E-03 
2.1E-02 

9.4E-06 

I I I  
Total Pathway: O.OE+OO Total Pathway: O.OE+Oc 

1.5E-03 Arsenic 
chromium 
Cobalt 
L a d  
Manganese 
TH-TOTAL 
Thallim 
U-TOTAL 
Bcazo(dpym= 
bis(2-Ethylhexyl)phtatc 
Carbazole 

6.50 3.7E-07 5.OE-03 
4.80 2.8E-07 5.OE-03 
6.70 3.W-07 

386.00 2.2E-OS 1.4E-01 

0.52 3.OE-08 7.OE-05 
13.90 8.OE-07 3.OE-03 

5.04 2.9E-07 

0.01 5.2E-10 
1.20 6.9E-08 2.OE-02 
0.01 4.OE-10 

I I 1  I 
Total Pathway: 2.OE-03 Total Pathway: 4.5E-02 

Total Rad + Chem 2.OE-03 

FER\CRUZRIMBQ\IFSDM'W.XLS\ 1/28/94; 9:OS AM 

Total Rad + Chem 4.5E-02 Totak 4.7E-02 
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TABLE B3.3-18(a) 

INACTIVE FLYASH PILE: SURFACE SOIL 
FUTURE, ON-PROPERTY (SOUTH FIELD) RESIDENT FARMER (RME VALUES) 

CARCINOGEA 

3.2E-06 3.7E-01 
5.6E-06 6.5E-01 
5.7E-07 6.6EM 
1.5E-07 1.7EM 
1.4E-05 1.6E+00 
1.6E-05 1.8E+00 
6.1E-06 7.1E-01 
1.9E-05 2.2E+00 
1.9E-05 2.2E+00 
1.6E-05 1.9E+00 
6.1E-05 7.OE+00 
2.9E-06 3.4E-01 
6.2E-05 7.2E+00 

1.9E-11 7.1E-12 
2.9E-08 1.9M8 
3.9E-08 2.6M9 

3.0E-09 4.8M9 
3.8E-08 6.5E-10 

6.6E-10 1 . 2 W  
6.2E-11 4.4E-11 
7.8E-08 1.7E-07 
2.9E-08 6.5E-08 
2.8E-08 5.3M8 
2.6E-08 1.8M7 
2.5E-08 8.5EA9 
5.2E-08 3.7M7 

I I 
Total Pathway: 8.8E-07 

RISK 

CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 

TH-230 
TH-228 

TH-232 
U-234 
U-235/236 
U-238 

0.46 2.OE+03 
0.80 3.5E+03 
0.08 3.6E+02 
0.02 9.OE+01 
1.98 8.7E+03 
2.24 9.9E+03 
0.87 3.8E+03 
2.7 1.2E+04 

2.77 1.2E+04 
2.33 1.OE+04 
8.65 3.8E+04 
0.42 1.9E+O3 
8.87 3.9E+04 

2.8E-11 5.7M8 
2.2E-10 7.7E-07 
2.2E-10 7.9E-08 
2.3E-10 2.1E-08 
1.2E-10 1 .OE-O6 
1.OE-10 9.9E-07 
3.6E-11 1.4M7 
5.5E-11 6.6E-07 
1.3E-11 1.6-7 
1.2E-11 1.2M7 
1.6E-11 6.1E-07 
1.6E-11 3.0E-08 
2.8E-11 l.lE-06 

Total Pathway: 5.8E-66 

ta 
00 

2.3847 1.5E-08 1.5E+01 2.3E-07 
1.6E-08 1.0E-09 8.4E+00 8.713-09 
2.2E-08 1.4E-09 6.1E+00 8.6-9 
8.0E-08 5.2E-09 4.1E+01 2.1E-07 
1.7E-07 l.lE-08 

O.OE+OO O.OE+OO 
1.8E-07 1.2E-08 

2-Methylnaphthalene O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

C) 
0 
3 3.6E-09 2.3E-10 
4 Dibenzo(8 ,h)anthracene 1.5E-08 1.OE-09 6.8E+00 6.88-09 

O.OE+OO O.OE+OO 

Total Pathway: 4.6E-07 

IneestiodSoil 
Comuound Conc’n lmnlkd 

Arsenic 33.20 
Beryllium 2.27 
Cadmium 3.10 
Chromium 11.36 
Lead 23.93 
TH-TOT AL 21.40 
U-TOTAL 26.20 
2-Methylnaphthalene 0.16 
Acenaphthylene 1.80 
Carbazole 0.51 
Dibenzo(8,h)anthracene 2.20 
Dibenzofuran 0.25 

mSF(o)u 
8.2E-05 1.8E+00 1 .4M 
5.6E-06 4.3E+00 2 .4M 
7.6E-06 
2.8-5 
5.9E-05 
5.3E-05 
6.5E-05 
3.9E-07 
4.4E-06 
1.3E-06 2.OEM 2.5M 
5.4E-06 8.1E+00 4.4M 
6.2E-07 

I 1 
Total Pathway: 2.1E-04 

Total Rad + Chem 1.3E-06 Total Rad + Chem 2.2E-04 

FER\CRU QUFSIDNRF.XLs\1128/94; 8:48 AM 



a 
TABLE B.33-l8(a) (continued) 

CARCINOGENIC RISK 

2.6E-06 1.8E+OO 4.8E-0 
1.8E-06 4.3E+02 7.7E-0 
2.4E-06 
8.9E-06 
1.9E-05 

O.OE+OO 
2.1E-05 

2-Methylnaphthalene 3 3E-06 c, 
cc3 
-3 a 

O.OE+OO 2.0EM O.OE+O 
Dibenzo(a,h)anthracene O.OE+OO 1.9E+01 O.OE+O 

5.9E-07 

Total Pathway: 7.7E-O 

CS-137 0.46 1.9E+01 2.0E-06 3.8E-05 
NP-237 0.80 3.3E+01 4.3E-07 1.4E-05 
PU-238 0.08 3.4E+OO 2.8E-11 9.4E-11 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 0.42 1.7E+01 2.4E-07 4.2E-06 
U-23 8 8.87 3.7E+02 3.6E48 1.3E-05 

Total Pathway: 9.7E-04 

Total Rad + Chem 7.78-04 

0.02 8.5E-01 2.7E-11 2.3E-11 
1.98 8.2E+01 1.2E-08 9.8E-07 
2.24 9.3E+01 2.9E-06 2.7E-04 
0.87 3.6E+01 O.OE+OO O.OE+OC 
2.71 l.lE+02 5.6E-06 6.3E-04 

2.33 9.7E+01 2.6Ell 2.5E-05 
2.77 1.2E+02 5.4E-11 6.2E-05 

8.65 3.6E+02 3.OE-11 l.lE-08 

mical Risk 
External RadiatiodSoil 

Compound Conc'n h d k &  

Not applicable 

- Total 

3.8E-05 
1.5E-05 
8.1E-08 
2.1E-08 
2.0E-06 
2.7E-04 
1.4E-07 
6.3E-04 
2.3E-07 
1.8E-07 
8 .OE-07 
4.2E-06 
1 SE-05 

1 SE-04 
7.9E-04 
8.6E-09 
2.1E-07 

2.5E-08 
4.4E-05 

Total Pathway: O.OE+OO 

9.7E-04 1-1 

I, 8 

FER\CRU2RI\ABQUFSLONRF.XLS\1/28/94: 8:48 AM 
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Inhalation of ParticulateslSoil 
Compound Conc’n ( m d k d  

TABLE B.3.3-18(a) (continued) 

INACTIVE FLYASH PILE: SURFACE SOIL 
FUTURE, ON-PROPERTY (SOUTB FIELD) RESIDENT FARMER (RME VALUES) 

I lngestionlSoil 
Compound Conc‘n (mdkg) fi RfDo m 

Non-carcinogenic Hazard 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
~ ~ - 2 2 8  
~ ~ - 2 3 0  
TH-232 
U-234 
U-23 5/23 6 
U-238 

3.2E-06 3.7E-01 
5.6E-06 6.5E-01 
5.7E-07 6.6E-02 
1.5E-07 1.7E-02 
1.4E-05 1.6E+00 
1.6E-05 1.8E+00 
6.1E-06 7.1E-01 
1.9E-05 2.2E+00 
1.9E-05 2.2E+00 
1.6E-05 1.9E+00 
6.1E-05 7.OE+00 
2.9E-06 3.4E-01 
6.2E-05 7.2E+00 

CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

0.46 2.OE+03 
0.80 3.5E+03 
0.08 3.6E+02 
0.02 9.OE+01 
1.98 8.7E+03 
2.24 9.9E+03 
0.87 3.8E+03 
2.7 1.2E+04 

2.77 1.2E+04 
2.33 1.OE+04 
8.65 3.8E+04 
0.42 1.9E+03 
8.87 3.9E+04 

I I  
Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

2.32E-07 1 SE-08 
1.59E-08 1 .OE-09 
2.17E-08 1.4E-09 
7.95E-08 5.2E-09 
1.68E-07 1.1E-08 

0.00E+00 O.OE+OO 
1.83E-07 1.2E-08 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

3.57E-09 2.3E-10 
1.54848 1 .OE-09 

0.00E+00 O.OE+OO 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOT AL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibenzo(a,h)anthracene 
Dibenzofuran 

33.20 
2.27 
3.10 

11.36 
23.93 
21.40 
26.20 
0.16 
1.80 
0.51 
2.20 
0.25 

8.2E-05 3.0E-04 2.7E-01 
5.6E-06 5.0E-03 l.lE-03 
7.6846 1.0E-03 7.6-3 
2.8E-05 5.0E-03 5.6E-03 
5.9E-05 
5.3E-05 
6.5E-05 3.0E-03 2.2E-02 
3.9-7 
4.4E-06 
1.3E-06 
5.4E-06 
6.2E-07 4.0E-03 1 SE-04 

I I I  

FER\CRU QUFSLONRF.XLs\lI28194: 8:48 AM @ 

Total Pathway: O.OE+OO 

Total Rad + Chem O.OE+OO 

Total Pathway: 3.1E-01 

Total Rad + Chem 3.1E-01 



TABLE B.33-18(a) (continued) 

t 
Rad 

Dermal Contact/Soil 

c, 
w 
c I 5  

Q 

Not applicable 

Total Pathway: , O.OE+O( 

Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOT AL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibenzo(a,h)anthracene 
Dibenzofuran 

1.8E-06 5.OE-05 3.6EM 
2.4E-06 5.0E-05 4.9EM 
8.9E-06 2.3E-03 4.0E-03 
1.9E-05 

O.OE+OO 
2.1E-05 1.5E-04 1.4E-01 
3.8E-06 
4.3E-05 

O.OE+OO 
O.OE+OO 
5:9E-07 4.0E-03 1 SE-04 

LRCINOGENIC HAZARD 

0.02 8.5E-01 
1.98 8.2E+01 
2.24 9.3E+01 
0.87 3.6E+01 
2.71 l.lE+02 
2.77 1.2E+M 
2.33 9.7E+01 
8.65 3.6E+02 
0.42 1.7E+01 
8.87 3.7E+02 

Total Pathway: O.OE+O( 

2.6E-06 2.9E-04 9.2E-03 

I I 
Total Pathway: 2.4E-01 

Total Rad + Chem 2.4E-01 

FER\CRUZRI\ABQUFSLONW.XLS\1128/94; 8:48 AM 

2.8E-01 
3.7EM 
5.6E-02 
9.6E-03 

Not applicable 
1.6M1 

3 .OE-04 I 
Total Pathway: O.OE+OO 



TABLE B3.3-18(b) 
FUTURE, ON-PROPERTY (SOUTH FIELD) RESTDENT CHILD 

INACTIVE FLYASH PILE: SURFACE SOIL 
CARCINOC 

R a d i a t i O l  
Inhalation of ParticulateslSoil 

Compound Conc'n in Air (pCilm3) 
CS-137 
NP-237 
PU-238 
PU-239M40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

3.2E-06 
5.6E-06 
5.7E-07 
1.5M7 
1.4E-05 
1.6E-05 
6.1E-06 
1.9E-05 
1.9E-05 
1.6E-05 
6.1M5 
2.9E-06 
6.2M5 

6.8E-03 
1.2E-02 
1.2E-03 
3.1E-04 
2.9E-02 
3.3E-02 
1.3E-02 
4.0E-02 
4.1E-02 
3.4E-02 
1.3E-01 
6.2E-03 
1.3E-01 

1.9E-11 1.3E-13 
2.9E-08 3.4E-10 
3.9E-08 4.6E-11 
3.8848 1.2E-11 
3.0E-09 8.7E-11 
6.6E-10 2.2E-11 
6.2E-11 7.9B13 
7.8M8 3.1E-09 
2.9E-08 1.2- 

2.6E-08 3.3-9 

5.2E-08 6.8E-09 

2.8M8 9.6E-10 

2.5E-08 1 SE-10 

Total Pathway: 1.6E-08 

2-Methylnaphthalene 

Dibenzo(a,h)anthracene 

2.3M7 
1.6E-08 
2.2E-08 
8.0E-08 
1.7E-07 

O.OE+OO 
1 AE-07 

O.OE+OO 
O.OE+OO 

3.6E-09 
1 SE-08 

O.OE+OO 

1.3E-09 1.5E+01 1.9E-08 
8.7E-11 8.4E+OO 7.3E-10 
1.2E-10 6.1E+OO 7.3E-10 
4.'4E-10 4.1E+01 1.8E-08 
9.2E-10 

O.OE+OO 
1 .OE-09 

O.OE+OO 
O.OE+OO 
2.OE-11 
8.4E-11 6.8E+OO 5.7E-10 

O.OE+OO 

MC RISK 

CS-137 
NP-237 
PU-238 
PU-239M40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

0.46 
0.80 
0.08 
0.02 
1.98 
2.24 
0.87 
2.7 

2.77 
2.33 
8.65 
0.42 
8.87 

2.8Ell 5.4E-09 
2.2E10 7.4E-08 

2.3E10 2.0E-09 

1 . O L I O  9.4E-08 

5.5E-11 6.3E-08 

1.2Ell 1.2E-08 

1.6Ell 2.8E-09 

2.2E-10 7.5E-09 

1.2E-10 1 .OE-07 

3.6E-11 1.3-8 

1.3E-11 1.5E-08 

1.6E-11 5.8E-08 

2.8E-11 1 .OE47 

I I 
Total Pathway: 5.5E-07 

Cadmium 3.10 3.4E-06 
Chromium 11.36 1.2E-05 
Lead 23.93 2.6E-05 
TH-TOT AL 21.40 2.3E-05 
U-TOTAL 26.20 2.9E-05 
2-Methylnaphthalene 0.16 1.8E-07 
Acenaphthylene 1.80 2.OE-06 
Carbazole 0.51 5.6E-07 2.0E-02 l.lE-08 
Dibenzo(a,h)anthracene 2.20 2.4E-06 8.1E+OO 2.0E-05 
Dibenzofuran 0.25 2.7E-07 

I 1 I 
Total Pathway: 3.9E-08 Total Pathway: 9.4845 

Total Rad + Chem 5.5E48 Total Rad + Chem 9.4E-05 

TJTJ 

@ 
3 0  

FER\CRU QUFSLCINRC.XLS\lI28/94; 8:48 AM 
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W 

TABLE B.33-18(b) (continued) 

Total Pathway: O.OE+OC 

CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-239236 
U-23 8 

~ ~ ~~~~ 

I Comuound Conc'nM3/d 
0.46 1.4E+00 2.0E-06 2.9E-06 
0.80 2.5E+O 4.3E-07 l.lE-06 
0.08 2.5E-01 2.8E-11 7.1E-12 

1.98 6.2E+00 1.2E-08 7.4E-08 
2.24 7.OE+00 2.9E-06 2.0E-05 
0.87 2.7E+00 O.OE+OO O.OE+OO 
2.71 8.4E+00 5.6E-06 4.7E-05 

2.33 7.3E+00 2.6E-11 1.9E-10 

0.02 6.4E-02 2.7E-11 1.7E-12 

2.77 8.6E+00 5.4E-11 4.7E-10 

8.65 2.7E+01 3.OE-11 8.1E-10 
0.42 1.3E+00 2.4E-07 3.1E-07 
8.87 2.8E+01 3.6E-08 9.9E-07 

I 1 
Total Pathway: 7.3E-05 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibenzo(a,h)anthracene 
Dibenzofuran 

3.3E-07 1.8E+00 6.0E-01 
2.2E-07 4.3E+02 9.6E-05 
3.1E-07 
l.lE-06 
2.4E-06 
O.OE+OO 
2.6E-06 
4.7E-07 
5.3E-06 

O.OE+OO 2.OE-02 O.OE+OC 
O.OE+OO 1.9E+01 O.OE+OC 
7.4E-08 

Total Pathway: 9.7E-05 

Total Rad + Chem 9.7E-05 

FER\CRU2RI\ABQUFSLDNRC.XLS\1128/94; 8 :48 AM 

Not applicable 

Total Pathway: O.OE+OO 

2.9M6 
1.1m6 
7.5- 
2.0E-09 
1.7E-07 
2.OE-05 
1.3E-08 
4.7M5 
1.7M8 
1.3M8 
6.2M8 
3.2E-07 
l.lE-06 

6.4E-05 
l.lE-04 
7.3E-10 
1.8E-08 

l.lE-08 
2.0E-05 



I 
c.( U 

Y 

c, 
0 
Pr 
0 

T 
, P' 

Chemical Ha 
Inhalation of ParticulateslSoil 

Comvound Conc'n (mdkg,) - Intake Hazard 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibenzo(a,h)anthracene 
Dibenzofuran 

BLE B.33-18b) (continued) 
FUTURE, ON-PROPERTY (SOUTH FIELD) RESIDENT CHILD 

INACTIVE FLYASH PILE: SURFACE SOIL 
Non-carcim 

c 

Comvound 
CS-137 
NP-237 
PU-23 8 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-233236 
U-238 

Conch-Air (vCilm3) 
3.2E-06 
5.6E-06 
5.7E-07 
1 SE-07 
1.4E-05 
1.6E-05 
6.1E-06 
1.9E-05 
1.9E-05 
1.6E-05 
6.1E-05 
2.9E-06 
6.2E-05 

- Intake RfDo 
6.8E-03 
1.2EM 
1.2E-03 
3.1E-04 
2.9E-02 
3.3E-02 
1.3EU2 
4.OEM 
4.1EM 
3.4EM 
1.3E-01' 
6.2E-03 
1.3E-01 

Total Pathway: O.OE+O( 

. . .  . . . . .  . . .. . . 
cnic Hazard 
1 

IngestiodSoil 
Comvound Conc'n (vCilg,) Rfi)o 

CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235R36 
u-238 

0.46 
0.80 
0.08 
0.02 
1.98 
2.24 
0.87 
2.71 
2.77 
2.33 
8.65 
0.42 
8.87 

2.32E-07 1.5E-08 
1 S9E-08 1 .OE-09 
2.17E-08 1.4E-09 
7.95E-08 5.1-9 
1.68E-07 l.lE-08 

0.00E+00 O.OE+OO 
1.83E-07 1.2E-08 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

3.57E-09 2.3E-10 
1.54E-08 9.8E-10 

.0.00E+00 O.OE+OO 

1 
Total Pathway: O.OE+O( 

Cadmium 3.10 4.OE-05 1.0E-03 4 . 0 W  
Chromium 11.36 1.5M4 5.0E-03 2.9EM 
Lead 23.93 3.1E-04 
TH-TOT AL 21.40 2.7E-04 
U-TOTAL 26.20 3.4E-04 3.0E-03 l.lE-O1 
2-Methylnaphthalene 0.16 2.OM6 
Acenaphthy lene 1.80 2.3M5 
Carbazole 0.51 6.5E-06 
Dibenzo(a,h)anthracene 2.20 2.8E-05 
Dibenzofuran 0.25 3.2E-06 4.0E-03 8.OE-04 

I 1 

Total Pathway: O.OE+OO Total Pathway: 1.6E+00 

Total Rad + Chem O.OE+OO Total Rad + Chem 1.6E+00 

x? 

FER\CRU QUFSIDNRC.XLS\1128/94: 8:48 AM 3EB 



TABLE B.33-18b) (continued) 

R a d  c . ._ ' . 
.e .. Dermal Contact/Soil 

Not applicable 

Total Pathway: O.OE+O( 

RCINOGENIC HAZARD 

CS-137 
NP-237 
PU-238 
PU-239R4 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
u-238 

0.46 1.4E+00 
0.80 2.5E+00 
0.08 2.5E-01 
0.02 6.4E-02 
1.98 6.2E+00 
2.24 7.OE+00 
0.87 2.7E+00 
2.71 8.4E+00 
2.77 8.6E+00 
2.33 7.3E+00 
8.65 2.7E+01 
0.42 1.3E+00 
8.87 2.8E+01 

I 
Total Pathway: O.OE+O( 

z Y 
Y 

G 
W 
VI 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibenzo(a, h)anthracene 
Dibenzofuran 

3.3E-07 2.9E-04 l.lE-03 
2.2E-07 5.OE-05 4.5E-03 
3.1E-07 5.OE-05 6.1E-03 
l.lE-06 2.3E-03 5.0E-04 
2.4E-06 
O.OE+OO 
2.6E-06 1.5E-04 1.7E-W 
4.7E-07 
5.3E-06 

O.OE+OO 
O.OE+OO 
7.4E-08 4.0E-03 1.8E-05 

I I 
Total Pathway: 2.9EM 

Total Rad + Chem 2.9EM 

FER\CRU2RI\ABQUFSLDNRC.XIS\1128/94: 8:48 AM 

Not applicable 

Total Pathway: O.OE+Oc 

1.4E+00 
1 . o m  
4.6E-02 
3 . O m  

1.3M1 

8.2E-04 



TABLE B.3.3-19(a) 

INACTIVE FLYASB PILE: GROUNDWATER 
CARCINOGENIC RISK 

FUTURE, ON-PROPERTY (SOUTH FIELD) FARMER 

NP-237 
RA-226 
RA-228 
SR-90 
TC-99 
U234 
U235/236 
U238 

0.031 1.5E+03 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

l . lM)2 5.5E+02 
1.8E+OO 8.9E+04 

469 2.3E+07 
25 1.2E+06 

517 2.5E+07 

2.2510 3.3E-07 
1.2E-10 O.OE+OO 
1 .OE-10 O.OE+OO 

3.60E-11 2.0E-08 
I .3E-12 1.2E-07 
1.6E-11 3.7E-04 
1.6E-11 2.0E-05 
2.8E-1 I 7.1E-04 

Not applicable 

I I ,  

Total Pathway: l.lE-03 Total Pathway: O.OE+O(I 

O.OE+OO 
O.OE+OO 

5.78-04 1.6E-05 5.9E-05 
1.4E-03 3.9E-05 1 .5M4 

O.OE+OO O.OE+OO O.OE+OO 
5.6E-03 1 SE-04 5.7E-04 

Tetrachlorodibenzofuran 
IU-Total 1.84 5.OE-02 I IU-Total 1.9E-01 

Total Pathway: O.OE+OO Total Pathway: O.OE+O(I 

Total Rad + Chem 1.1E-03 Total Rad + Chem O.OE+OO 



TABLE B3.3-19(a) (continued) 

sb 
E 
c 3 
w 
4 

CARCINOGENIC RISK 

FER\CRU2RI\ABQUGWONRF.XLS\1/28/94; 8 5 0  AM 

Total Pathway: O.OE+OO 

Chemical Rislt 
Dermal Contact/Groundwater 

Arsenic O.OE+OO 1.8E+OO O.OE+OO 
Beryllium O.OE+OO 4.3E+02 O.OE+OO 
Cadmium l.lE-07 
Lead l.lE-09 
Mercury O.OE+OO 
Molybdenum l.lE-06 
Tetrachlorodibenzofuran O.OE+OO 3.OE+04 O.OE+OO 

ComDound SF(derm1 

3.3E-07 
O.OE+OO 
O.OE+OO 

2.OM8 
1.2E-07 
3.7E-04 
2.0E-05 
7.1E-04 

O.OE+OO 
O.OE+OO 

O.OE+OO 
U-Total 3.7E-04 

Total Pathway: O.OE+OO 

Total Rad + Chem O . O E + O O V I  



..- .. 
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.- 
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TABLE B33-19(a) (continued) 

NONCARCINOGENl 

Conc'n (oCiIL) RfDlo) Hazard 
0.0 1.5E+03 
0.0 O.OE+OO 
0.0 O.OE+OO 
0.0 5.5E+02 
1.8 8.9E+04 

469.0 2.3E+07 
25.0 1.2E+06 

517.0 2.5E+07 

?HAZARD 

I Not applicable 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

InhalatiodOroundwater 

~~~ ~~~ 

Total Pathway: O.OE+OO Total Pathway: O.OE+O( 

O.OE+OO O.OE+OO 3.0E-04 O.OE+O( 
O.OE+OO O.OE+OO 5.OE-03 O.OE+O( 

5.7E-04 1.6E-05 5.0E-04 3 . 1 E 4  
1.4E-03 3.9E-05 

O.OE+OO O.OE+OO 3.0E-04 O.OE+O( 
S.0E-03 3.1EJX 

Tetrachlorvdibenzofuran 0 

Total Pathway: 1.7E+01 

FER\CRUZ QUQWONRF.XIS\1128/94: 8 5 0  AM e 

II InhalatiodGroundwater 
Comoound - Intake Hazard 

Arsenic . O.OE+OO 
Beryllium O.OE+OO 
Cadmium 5.9E-05 
Lead 1 SE-04 
Mercury O.OE+OO 
Molybdenum 5.7E-04 
Tetrachlorvdibenzofuran O.OE+OO 
U-Total 1.9E-01 

Total Pathway: O.OE+O( 

Total Rad + Chem 1.7E+01 Total Rad + Chem O.OE+OO 



sd 
E 
c Y 

w 
\o 

Arsenic 1.00E-03 O.OE+OO 2.9E-04 O.OE+OO 
Beryllium 1.00E-03 O.OE+OO 5.0E-05 O.OE+OO 
Cadmium 1.00E-03 l . l M 7  2.5E-05 4.6E-03 
Lead 4.00E-06 l . l M 9  
Mercury 1.00E-04 O.OE+OO 4.5E-05 O.OE+OO 
Molybdenum 1.00E-03 l.lE-06 1.9E-03 5.9E-04 
Tetrachlorodibenzofuran 1.40E+00 O.OE+OO 
U-Total 1.00E-03 3.7E-04 1.5E-04 2.4E+00 

TABLE B33-19(a) (continued) 

O.OE+OO 
O.OE+OO 

3.6EM 

O.OE+OO 
3.1EM 

19.3 

NONCARCINOGENIC HAZARD 

FER\CRU2RI\ABQUGWONRF.XLT\1128194; 8 5 0  AM 

Dermal ContactlOroundwater . 
RtD(derm) Hazed Compound PC (cmlhr) 

Total Rad + Chem 2.5E+00 7 1  Total. 



Comuound 
NP-237 
RA-226 
RA-228 

TC-99 

U235J236 

IngedodGroundwater 
Conc’n (uCiIL) 

0.031 6.5E+01 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

l.lE42 2.4E+01 
1.8E+OO 3.8E+03 

469 9.8E+05 
25 5.38+04 

517 1.1E+O6 

TABLE B.3.3-19(b) 
FUTURE, ON-PROPERTY (SOUTH FIELD) CEILD 

INACTIVE FL.YASH PILE: GROUNDWATER 
CARCINOGENIC RISK 

1 .OE-10 O.OE+OO 
3.6OE-I1 8.5E-10 

1.3E12 5.OE-09 
1.6E-11 1.6E-05 
1.6E-11 8.4-7 
2.8E-11 3.0E-05 

QUGWONRC.XLS\ll28194: 8:50 AM 

O.OE+OO 
O.OE+OO 

5.7E-04 
1.4E-03 

O.OE+OO 
5.6E-03 

0 
1.84 

O.OE+OO 1.8E+OO O.OE+OO 
O.OE+OO 4.3E+OO O.OE+OO 

3.1E-06 
7.8E-06 

O.OE+OO 
3.1E-05 

O.OE+OO 1.5E+04 O.OE+OO i 1 .OE-02 Total Pathway: O.OE+OO 

I LnhalatiodGroundwater 

Tetrachlorodibenzofuran 

Intake Comuound - 
Atsenic O.OE+OO 
Beryllium O.OE+OO 
Cadmium 2.4E-05 
Lead 5.9E-05 
Mercury O.OE+OO 
Molybdenum 2.3844 
Tetrachlorodibenzofuran O.OE+OO 
I U-Total 7.6E-02 

Total Pathway: O.OE+OC 

Total Rad + Chem 4.7E-05 Total Rad + Chem O.OE+OO 



TABLE B33-19(b) (continued) 

CARCINOGEMC RISK 

Not applicable 

Total Pathway: O.OE+OC 

O.OE+OO 4.3E+M O.OE+OO 

O.OE+OO 

3.OE+04 O.OE+OO 

Total Pathway: O.OE+OO 

1.4E-08 
O.OE+OO 
O.OE+OO 

8.5E-10 
5 .OE-09 
1.6E-05 
8.4E-07 
3 .OE-05 

O.OE+OO 
O.OE+OO 

O.OE+OO 

Total Rad + Chem O . O E + O O V I  

(3 

FER\CRUZRl\ABQUGWONRC.XLS\ 1/28/94; 8 5 0  AM 

______ ~ ~~ ____ 



TABLE B.3.3-19(b) (continued) 

NONCARCINOGENIC HAZARD 

IngestionlOroundwater InhalationlOroundwater 
Compound Conc'n (DCilL) Intake Rfi>o Hazard 

NP-237 3.1E-02 6.5E+01 
RA-226 0.0 O.OE+OO Not applicable 
RA-228 0.0 O.OE+OO 
SR-90 1.1E-02 2.4E+01 
TC-99 1.8 3.8E+03 
U23 4 469.0 9.8E+05 
U235/236 25.0 5.3B+04 
U238 517.0 l . lE+06 \ 

Total Pathway: O.OE+OO Total Pathway: O.OE+O( 

I InhalationlOroundwater 

O.OE+OO O.OE+OO 5.0E-03 O.OE+OC 
5.78-04 3.7E-05 5.OE-04 7.3E-02 
1.4E-03 9.1E-05 

O.OE+OO O.OE+OO 3.0E-04 O.OE+OC 
5.6E-03 3.6E-04 5.0E-03 7.1E-02 

Tetrachlorodibenzofuran O.OE+OO O.OE+OO 

Compound 
Arsenic 
Beryllium 
Cadmium 
Lead 
Mercury 
Molybdenum 
Tetrachlorodibenzofuran 

- Intake Hazard 
O.OE+OO 
O.OE+OO 
2.7E-04 
6.9E-04 

O.OE+OO 
2.7E-03 

O.OE+OO 
IU-Total 1.8E+00 1.2E-01 3.00E-03 3.9E+Oll IU-Total 8.8E-01 

Total Pathway: 3.9E+01 Total Pathway: O.OE+OO 

Total Rad + Chem 3.9E+01 Total Rad + Chem O.OE+OO 

FER\CRU QUCIWONRC.XLS\1128/94; 850 AM e 



q. :'.' 

I Compound 
Arsenic 
Beryllium 
Cadmium  lead 
IMercury 
IMolybdenum 
Tetrachlorodibenzofuran 

I 

U-Total 

r 

/ 

TABLE B.3.3-19m) ( C O U ~ ~ X I U ~ ~ )  

NONCARCINOGENIC HAZARD 

Not applicable 

Total Pathway: O.OE+OO 

Dermal ContactlGroundwater 

1.00E-03 O.OE+OO 
1.00E-03 O.OE+OO 
1 .WE43 1.9E-07 
4.00E46 1.9E-09 
1.00E-04 O.OE+OO 
1 .WE43 1.8E-06 

1.40E+00 O.OE+OO 
1.00E-03 6.OM4 

Intake PC (cm/hr) - RfD(derm) Hazard 
2.9E-04 O.OE+OO O.OE+OO 
5.OE-05 O.OE+OO O.OE+OO 
2.5E-05 7.4E-03 8.1EM 

4.5E-05 O.OE+OO O.OE+OO 
1.9E-03 9.5E-04 7 .2EM 1 1 SE-04 4.OE+00 43.2 

Total Pathway: 4.OE+00 

Total Rad + Chem 4.OE+00 7 1  Total. 



TABLE BJJ-ZO(a) 

FUTURE ON-PROPERTY (SOUTH FIELD) FARMER (RME VALUES) 
INACTIVE FLYASB PILE: HOMEGROWN PRODUCE @USr AFFECTED) 

CARCINOGENIC RISK 

Conc'n in Plants (uCilk& @ Risk 

1 

CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235t236 
U-238 

I 

1.53E-03 2.3E+00 
2.66E-03 4.OE+00 
2.62E-04 3.9E-01 
6.80E-05 1 .OE-01 
6.43M3 9.6E+00 
7.29E-03 l.lE+Ol 
3.64E-03 5.4E+00 
8.79E-03 1.3E+01 
8.97E-03 1.3E+01 
7.54E-03 1.1E+01 
2.81EM 4.2E+01 
1.37E-03 2.OE+00 
2.88E-02 4.3E+01 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
1.2E-10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.2E-11 
1.6E-1 I 
1.6E-11 
2.8E-11 

8.6E-11 
2.3E-11 
1.2E-09 
l.lE-09 
2 . 0 ~ 1 0  
7 .2~- ia  
1 . 7 ~ ~ 1 0  
1.4~111 
6.7~111 
3.3Ell 
1.2E-09 

IngestionlHomegrown Produce 
Compound Conc'n in Plants (malk& @ Risk 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
Molybdenum 
TH-TOT AL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Tetrachlorodibenzofuran 

1.09E-04 9.1E-08 1.8E+00 1.6E-07 
7.39E-06 6.2E-09 4.3E+00 2.7E-08 
1.18E-05 9.9E-09 
3.69E-05 3.1E-08 
7.86E-05 6.6E-08 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

8.51E-05 7.1M8 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 2.0E-02 O.OE+OO 
0.00E+00 O.OE+OO 8.1E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 1.5E+05 O.OE+OO 

- Total 

6.4E-11 
8.8E-10 
8.6E- 1 1 
2.3E-11 
1.2E-09 
l.lE-09 
2.OE- 10 
7.2E- 10 
1.7E-10 
1.4E-10 
6.7E-10 
3.3E-11 
I .2E-09 

1.6E-07 
2.7E-08 

O.OE+OO 
O.OE+OO 

O.OE+OO 

I I 

Total Pathway: 1.9E-07 

FER\CRU QUVGONRR).XLS\lI28194: 8 5 2  Ah4 

Q)rB 
I Rad + Chem 1.9E-07 1ID 



TABLE B3.3-20(a) (continued) 

INACTIVE FL.YASH PILE: HOMEGROWN PRODUCE @Urn AFFECTED) 
NONCARCINOGENIC HAZARD 

t IngestiodHomegrown Produce 
Compound Conc'n in Plants (oCi/k& RtD(o) Hazard 

CS-137 
NP-237 
PU-238 
~ u - 2 3 9 ~ 4 0  
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235R36 
U-238 

1 SE-03 
2.7E-03 
2.6E-04 
6.8E-05 
6.4E-03 
7.3E-03 
3.6E-03 
8.8E-03 
9.0E-03 
7.5E-03 
2.8E-02 
1.4E-03 
2.9E-CQ 

I 
Total Pathway: O.OE+OC 

I Chemical Hazard 1 
IngestiodHomegrown Produce 

Comoound Conc'n in Plants (mdkg) Intake RfDo Hazard 
Arsenic 
Beryllium 
Cadmium. 
Chromium 
Lead 
Molybdenum 
ITH-TOTAL 
~ u-TOTAL 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibenzo(a,h)anthracene 

l.lE-04 9.1E-08 
7.4E-06 6.2E-09 
1.2E-05 9.9E-09 
3.7E-05 3.1E-08 
7.9E-05 6.6E-08 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

8.5E-05 7.1E-08 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

3 .OE$4 3 .OE-04 
5.0E-03 1.2E-0C 
1 .OE-03 9.9E-0C 
5.0E-03 6.2E-0C 

5.0E-03 O.OE+OO 

3 .OE-03 2.4E-05 

4.0E-03 O.OE+OO 

- Total 

3 .OE-04 
1.2E-06 
9.9E-06 
6.2E-06 

O.OE+OO 

2.4E-05 

O.OE+OO 

FER\CRU2Rl\ABQWGONRFD .XU\ 1 128194; 8 : 52 AM 

Total Pathway: 3.5E-04 

Total Rad + Chem 3.5E-04 Total: 3.5E-04 



TABLE B.33-20(a) (continued) 

INACTIVE F'LYASR PILE: HOMECROWN PRODUCE (GROUNDWATER AFFECTED) 
CARCINOGENIC RISK 

IngestionlHomegrown Produce 
Conc'n in Plants (DCilkd !t& 

O.OOE+OO O.OE+OO 2.8E-11 O.OE+OO 
1.SSE-01 2.4E+02 2.2E-10 5.2E-08 

O.OOE+OO O.OE+OO 2.2E-10 O.OE+OO 
O.OOE+OO O.OE+OO 2.3E-10 O.OE+OO 
O.OOE+OO O.OE+OO 1.2E-10 O.OE+OO 
O.OOE+OO O.OE+OO 1.OE-10 O.OE+OO 

7.49EM l.lE+02 3.6E-11 4.OM9 
O.OOE+OO O.OE+OO 5.5E-11 O.OE+OO 
O.OOE+OO O.OE+OO 1.3E-11 O.OE+OO 
O.OOE+OO O.OE+OO 1.2E-11 O.OE+OO 
2.30E+03 3.4E+06 1.6E-11 5 S M S  
l.23E+02 1.8E+05 1.6E-11 2.9M6 
2.54E+03 3.8E+06 2.8E-11 1.1-4 

I I 
Total Pathway: 1.6E-04 

Compound Conc'n in Plants (mnlkg) Intake !t& I 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
Molybdenum 
TH-TOTAL 
U-TOT AL 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibenzo(a,h)anthracene 
Dibenzofuran ' 

retrachlorodibenzofuran 

O.OOE+OO O.OE+OO 1.8E+OO O.OE+OO 
O.OOE+OO O.OE+OO 4.3E+OO O.OE+OO 

3.44E-03 2.9E-06 
O.OOE+OO O.OE+OO 

7.138-03 6.0E-06 
3.02EM 2.5E-05 

O.OOE+OO O.OE+OO 
9.03E+OO 7.5E-03 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 2.OEM O.OE+OO 
O.OOE+OO O.OE+OO S.lE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 1.5E+O5 O.OE+OO 

I 
Total Pathway: O.OE+OO 

Total 
Dust & Groundwater 

Total Affected 

O.OE+OO 
5.2E-08 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

4.0E-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 

5 .5M5 
2.9E-06 
l . l M 4  

O.OE+OO 
O.OE+OO 

6.4E-11 
5.3E-08 
8.6Ell  
2.3E11 
1.2E-09 
l.lE49 
4.2E-09 
7.2E-10 
1.7E-10 
1.4E-10 
5 SE-05 
2.9E36 
l.lE-04 

1.6E-07 
2.7E-08 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 

FER\CRU QUVGONRFW.XIS\lI28194; 852 AM e 1.6E-04 



TABLE B.3.3-20(a) (continued) 

INACTIVE FLYASH PILE HOMEGROWN PRODUCE (GROUNDWATER AFFECTED) 

Compound 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
Molybdenum 
TH-TOTAL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 

~ Dibenzo(a,h)anthracene 
Dibenzofuran 
Tetrachlorodibenzofuran 

NONCARCINOGENIC HAZARD 

IngestiodHomegrown Produce I 
Comoound Conc'n in Plants (pCi/k& 

CS-137 
NP-237 
pu-238 
PU-239R40 
RA-226 
RA-228 
SR-90 

TH-230 
TH-232 
u-234 
U-235R36 

TH-228 

u-238 

O.OE+OO 
1.6E-01 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

7.5E-02 
O.OE+OO 
O.OE+OO 
O.OE+OO 
2.3E+03 
1.2E+02 
2.5E+03 

Intake - 

I 
Total Pathway: O.OE+OO 

Conc'n in Plants (mdkd 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

3.4E-03 2.9E-06 
O.OE+OO O.OE+OO 

7.1E-03 6.0E-06 
3.0E-02 2.5E-05 

O.OE+OO O.OE+OO 
9.OE+OO 7.5E-03 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

3.0E-04 O.OE+OO 
5.0E-03 O.OE+OO 
1 .OE-03 2.9E-03 
5.OM3 O.OE+OO 

5.0E-03 5 .OE-03 

3.0E-03 2.5E+OO 

4.0E-03 O.OE+OO 

Total Pathway: 2.5E+OO 

Total 
Dust & Groundwater 

- Total Affected 

O.OE+OO 
O.OE+OO 

2.9M3 
O.OE+OO 

3 .OM4 
1.2E-06 
2.9E-03 
6.2E-06 

5 .OE-03 5 .OE-03 

O.OE+OO O.OE+OO 

FER\CRW2RI\ABQWGONRFW.XLS\1128/94; 8 5 2  AM Total Rad + Chem 2.5E+OO Total: 2.5E+OO 2.5E+OO 



TABLE B.3.1-2l(a) 

INACTIVE FLYASR PILE: BEEF AND MILK @USr AFFECTED) 
FUTURE ON-PROPERTY (SovTa FIELD) FARMER (RME VALUES) 

7.75E-09 1.4E-05 2.2810 3.1E-15 
2.01E-09 3.7-6 2.3E-10 8.5E-16 
9.47E-05 1.7E-01 1.2E-10 2.1E-11 
1.04E-04 1.9E-01 1 .OE-10 1.9E-11 
5.20E-05 9.6EM 3.6E-ll 3.4E-12 
2.838-06 5.2-3 5.5E-11 2.9E-13 
3.19846 5.98-03 1.3E-11 7.6E-14 
2.68E-06 4.9E-03 1.2E-11 5.9E-14 
3.33E-04 6.1-1 1.6E-11 9.8812 
1.62E-05 3.0E-02 1.6E-11 4.8E-13 
3.41E-04 6.3E-01 2.8E-11 1.8E-I1 

Total Pathway: I .7E-l0 
? 
c 
L( W I 

P 
00 

4.36E-07 4.5810 4.3E+00 1.9E-09 
3.568-06 3.7E-09 
1.20E-05 1.2E-08 
1.38E-06 1.4E-09 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

1.01E-06 1 . O m 9  
2-Methylnaphthalene 0.00E+00 O.OE+OO 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 2.0E-02 O.OE+OO 

Dibenzo(a,h)anthracene 0.00E+00 O.OE+OO 8.IE+00 O.OE+OO 

Tetrachlorudibenzofuran 0.00E+00 O.OE+OO I S E + O S  O.OE+OO 
0.00E+00 O.OE+OO 

Total Pathway: 2.5E-08 

PCINOGENIC RISK 

IngestionlMilk 
Compound Conc'n inMilk (DCiIL) 

CS-137 
NP-237 
PU-238 
PU-239040 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-235036 
U-238 

6.27E-04 4.6E+00 
7.67E-07 5.6E-03 
1.55E-09 l.lE-05 
4.03E-10 3.0E-06 
1.70E-04 1.3E+00 
1.87E-04 1.4E+00 
2.60E-04 1.9E+00 
2.35E46 1.7E-02 
2.65E-06 2.0EM 
2.23E-06 1.6E42 
9.98E-04 7.3E+00 
4.86-5 3.6E-01 
1.02E-03 7.5E+00 

2.8E-11 
2.2E-10 
2.2E-IO 
2.3E-10 
1 .2E-lO 
1 .OE-10 
3.6E-I1 
5SE-l l  
1.3E-11 
1.2E-11 
1.6E-11 
1.6E-11 
2.8E-11 

1.3810 
1.2812 
2SE-15 
6.8E-16 
1%-10 
1.4E-10 
6.9E-I 1 
9.58-13 
2.5E-13 
2.OE-13 
1.2E-10 
5.7E-12 
2.1E-10 

I 
Total Pathway: 8.2810 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
Molybdenum 
TH-TOTAL 
U-TOT AL 
2-Methylnaphthalene 

3.81847 1.6E-09 1.8E+00 2.7E49 
3.92E-10 1.6E-12 4.3E+00 6.98-12 
6.478-07 2.7849 
3.27E-06 1.3E-08 
l.lSE-06 4.7849 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

3.02E-06 1.2E-08 
0.00E+00 O.OE+OO 

Acenaphthylene 0.00E+00 O.OE+OO 
Carbazole 0.00E+00 O.OE+OO 2.OEM O.OE+OC 
Dibenzo(a,h)anthracene 0.00E+00 O.OE+OO 8.1E+OO O.OE+OC 
Dibenzofuran 0.00E+00 O.OE+OO 
Tetrachlorodibenzofuran 0.00E+00 O.OE+OO 1.SE+05 O.OE+OC 

I 
Total Pathway: 2.8E-0! 

Total Rad + Chem 2.5E-08 a 8 5 6  AM 

I 

- Total 

2.2E-10 
4.7E-12 
5.6E- 1 5 
1.5E-15 
1.7810 
1.6E-10 
7.2E-11 
1.2E-12 
3.3E-13 
2.6E-13 
1.3E-10 
6.2E- 12 
2.3E-10 

2.6E-08 
1.9E-09 

O.OE+OO 

- 4  

TotalRad + Chem 3.6E-09 



TABLE B3.1-21(a) (continued) 

INACTIVE FLYASB PILE: BEEF AND MILK @USr AFFECTED) 
NONC 

Compound Conc'n in Beef (PCilkg) 
CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
Tk-228 
TH-230 
TH-232 
U-234 
U-233236 
U-238 

1.8E-03 
8.4E-06 
7.7E-09 
2 . 0 m  
9.5E-05 
1 .OE-04 
5.2E-05 
2.8E-06 
3.2E-06 
2.7E-06 
3.3E-04 
1.6E-05 
3.4E-04 

1 
Total Pathway: O.OE+O( 

I Innestion/Beef I 
Conc'n in Beef (malkg) - 

Arsenic 1.3E-05 1.3E-08 3.0E-04 4.4E-05 
Beryllium 
Cadmium 
Chromium 
Lead 
Molybdenum 
TH-TOTAL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthy lene 
Carbazole 
Dibenzo(a, h)anthracene 
Dibenzofuran 
Tetrachlorodibenzofura 

4.4E-07 4.5E-10 5.OM3 9.0E-08 
3.6E-06 3.7E-09 1 .OE-03 3.7E-06 
1.2E-05 1.2E-08 5.0E-03 2.5-6 
1.4E-06 1.4E-09 

O.OE+OO O.OE+OO 5.0E-03 O.OE+W 
O.OE+OO O.OE+OO 

1.OE-06 1.OE-09 3.0E-03 3.4E-07 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 4.0E-03 O.OE+OC 
O.OE+OO O.OE+OO 

ICINOGENIC HAZARD 

I Ineestionhlilk 
I Comuound Conc'n inMilk (pCi/L.) Intake RfDo Risk 
CS-137 
NP-23 7 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235R36 
u-238 

6.27E-04 
7.67E-07 
1 S5E-09 

1.70-4 
1.87E-04 
2.60E-04 
2.35E-06 
2.65-6 
2.23E-06 
9.98E-04 
4.86E-05 
1 .ME43 

4.03E-10 

Total Pathway: O.OE+OO 

Ingestionhlilk 

Arsenic ' 3.81E-07 1.6E-09 3.0E-04 5.2E-06 

Cadmium 6.47E-07 2.7E-09 1.0E-03 2.7E-06 
Chromium 3.27E-06 1.3E-08 5.0E-03 2.7E-06 
Lead l.lSE-06 4.7-9 
Molybdenum O.OOE+OO O.OE+OO 5.0E-03 O.OE+OO 
TH-TOTAL 0.00E+OO O.OE+OO 
U-TOTAL 3.02E-06 1.2M8 3.0E-03 4.1E-06 
2-Methylnaphthalene O.OOE+OO O.OE+OO 
Acenaphthylene O.OOE+OO O.OE+OO 
Carbazole O.OOE+OO O.OE+OO 
Dibenzo(a,h)anthracene O.OOE+OO O.OE+OO 
Dibenzofuran O.OOE+OO O.OE+OO 4.0E-03 O.OE+W 

Compound Conc'n inMilk ImalL) RfD(ol Risk 

Beryllium 3.92E-10 1.6E-12 5.0E-03 3.2E-10 

I I I  
Total Pathway: 5.0E-05 Total Pathway: 1 SE-01 

- Total 

4.9E-05 
9.0E-08 
6.3E-06 
5.2E-06 

O.OE+OO 

4.5E-06 

eia I 

Total Rad + Chem 5.OE-05 FER\CRUZRIV\BQ\IBFONRFD.XLS\1/28/94; 8 5 6  AM Total Rad + Chem 1 . 5 E - 0 5 7 1  . 
. 3  



TABLE B33-21@) 
F'UTURE ON-PROPERTY (SOUTE FIELD) CHILD 

INACTIVE FLYASH PILE: BEEF AND MILK @USr AFFECTED) 

Radiat 
IngestionlBeef 

Compound Conc'n in Beef (pCilkg) & Risk 
CS-137 
NP-237 
PU-238 
PU-239t240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

3.79E-03 l.lE-O1 
8.448-06 5.1E-04 
7.758-09 4.7E-07 
2 .O 1 E49 1.2E-07 
9.47E-05 5.8E-03 
1.04E-04 6.3E-03 
5.20E-05 3.2E-03 
2.83E-06 1.7E-04 
3.19E-06 1.9E-04 
2.68E-06 1.6E-04 
3.33E-04 2.0E-02 
1.62E-05 9.9E-04 
3.41E-04 2.1E-02 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E- 10 
1.2E-10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.2E-11 
1.6E-11 
1.6E-11 
2.8E-11 

3.1E-12 
1.1 E-1 3 
1 .OE-IC 
2.8Eli 
6.9E- 1 3 
6.3E-13 
1.1 E- 13 
9.5515 
2.5E-15 
2.OE-15 
3.2E-I? 
1.6E-14 
5.8E-13 

I I 
Total Pathway: 5.5E-12 

Cbe 
IngestiodBeef 

Compound Conc'n in Beef (mR/k& & Risk 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
Molybdenum 
TH-TOTAL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthy lene 
Carbazole 
Dibenzo(a,h)anthracen 
Dibenzohran 
Tetrachlorodibenzohra 

1.27845 2.0E-09 1.8E+00 3.5E-09 
4.36E-07 6.9E-11 4.3E+00 3.OE-10 
3.56E-06 5.7E-10 
1.20E-05 1.9E-09 
1.38E-06 2.2E-10 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

1.01E-06 1.6E-10 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 2.0E-02 O.OE+OO 
0.00E+00 O.OE+OO 8.1E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 1.5E+05 O.OE+OO 

Carcinogenic Rirk 
311 Risk 
r 

IngestiodMilk 
Compound Conc'n inMilk (pCilL) Risk 

CS-137 6.27E-04 9.0E-01 2.8Ell 2.5E-11 
NP-237 7.67E-07 l.lE-03 2.2E-10 2.4E-13 
PU-238 1.55E-09 2.2E-06 2.2E-10 4.9E-1C 
PU-239I240 4.03E-10 5.7E-07 2.3E-10 1.3Elt 
RA-226 1.70E-04 2.4E-01 1.2E-10 2.9E-11 
RA-228 1.87E-04 2.7E-01 1.OE-10 2.7E-11 
SR-90 2.60E-04 3.7E-01 3.6E-11 1.3E-11 
TH-228 2.358-06 3.4E-03 5.5E-11 1.8E1? 
TH-230 2.65846 3.8E-03 1.3E11 4.9E-14 
TH-232 2.23E-06 3.2E-03 1.2E-11 3.8E-14 
U-234 9.98E-04 1.4E+00 1.6E-11 2.3E11 
U-239236 4.86E-05 6.9E-02 1.6E-11 1.1E-12 
U-238 1.02E-03 1.5E+00 2.8E-11 4.1Ell 

Total Pathway: 1.6E-1C 

. .  . . . . . . . . . . . . . . . . . 

3.81E-07 1.4E-09 1.8E+00 2.5E-09 

6.47E-07 2.4E-09 
3.27E-06 1.2E-08 
1.15E-06 4.3E-09 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

3 .02E-06 1.1E-08 
2-Methylnaphthalene 0.00E+00 O.OE+OO 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 2.0E-02 O.OE+OO 

Dibenzo(a,h)anthracene 0.00E+00 O.OE+OO 8.1E+00 O.OE+OO 

Tetrachlorodibenzohran 0.00E+00 O.OE+OO 1.5E+05 O.OE+OO 

3.92E-10 1.5E-12 4.3E+00 6.3E-12 

0.00E+00 O.OE+OO 

1 
Total Pathway: 3.8E-09 Total Pathway: 2.5E-0! 

> .  & - Total 

2.8E-11 
3.5B13 
5.9E- 1 6 
1.6516 
3.OE-11 
2.7E-11 
1.3E-11 
1.9E-13 
5.2E-14 
4.OE-14 
2.3E-11 
l.lE-12 
4.1E-11 

6.0E-09 
3.OE-10 

O.OE+OO 

Total Rad + Chern 3.8E-09 Total Rad + Chem 2.7E-09 " F  e FER\CRU2IUMBQUBFONRCD.X1S\1126/94: 3: 16 PM e 



TABLE B.3.3-21@) (continued) 

INACTIVE FLYASA PILE: BEEF AND MILK (GROUNDWATER AFFECTED) 

-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 

~rcinogtntc  Risk 

O.OE+OO 
2.OE-10 

O.OE+ 00 
O.OE+OO 

2.9E-12 
O.OE+OO 

1.OE-11 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.6E-08 
8.7E-10 
3.2E-OS 

Ing e s ti on/ B cc f I I  Ingestion/Milk 
Compound Conc'ninBccf(pCi& e m I I Compound Conc'ninMilk(pCUL) !t& 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

0.00E+00 O.OE+OO 
1.50E-02 9.1E-01 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+Oo 

3.97E-04 2.4E-02 
0.00E+00 O.OE+OO 

4.78E-03 2.9E-01 
O.OOE+OO O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+Oo 
1.68E+01 1.OE+03 
8.9%-01 5.4E+01 

1.85E+01 l.lE+03 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
1.2E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.2E-11 
1.6E- 1 1 
1.6E-11 
2.8E-11 

O.OOE+OO O.OE+OO 
1.37E-03 1.9E+00 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
7.15E-04 1.OE+00 
0.00E+00 O.OE+OO 

2.39E-02 3.4E+01 
O.OOE+OO O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
5.03E+01 7.2E+04 
2.68E+00 3.8E+03 
5.55E+01 7.9E+04 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
1.2E-10 
1.OE-10 
3.6E-11 
5.92-11 
1.3E-11 
1.2E-11 
1.6E-11 
1.6E-11 
2.8E-11 

O.OE+OO 
4.3E- 10 

O.OE+OO 
O.OE+OO 

1.2E-10 
O.OE+OO 

1.2E-09 
O.OE+OO 
O.OE+lm 
O.OE+Oo 

1.2E-06 
6.1E-08 
2.2E-06 

I I I  I 
Total Pathway: 4.9E-08 Total Pathway: 3.4E-06 

I IngcstidBccf 
Intake Compound Conc'n in Beef (mdkp,) - 

Arsenic 
Beryllium 

chromium 

Molybdenum 
TH-TOTAL 
U-TOTAL 
2-Methylnaphthalene 
Accnaphthylene 
Carbszole 
Dibcnzo(e,h)anthracennc 
Dibenzofurm 

0.00E+00 O.OE+W 1.8E+00 O.OE+OO 
0.00E+00 O.OE+Oo 4.3E+00 O.OE+OO 

8.10E-04 1.3E-07 
0.00E+00 O.OE+Oo 

2.62B-04 4.2E-08 
6.22E-03 9.9E-07 
0.00E+00 O.OE+OO 

6.58E-02 1.OE-05 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
O.OOE+OO O.OE+OO 2.OE-02 O.OE+OC 
O.OOE+OO O.OE+OO 8.1E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 1.5E+04 O.OE+OO 

W[ 
Total Pathway: O.OE+O( 

Total Rad + Chcm 4.9B-08 

FER\CRU2RI\ABQ\IBFOM.XLS\IR6/94; 3: IS PM 

1.56E-03 5.8E-06 
0.00E+00 O.OE+Oo 

1.98E-01 7.4E-04 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 2.OE-02 O.OE+W 

Dibcozo(a,h)ant!mcenc 0.00E+00 O.OE+OO 8.1E+00 O.OE+OO 
0.00E+00 O.OE+OO 

2-Methylnaphthalene 0.00E+00 O.OE+OO 

Tctrachlorodibcnzofuran 0.00E+00 O.OE+OO 1.5E+04 O.OE+W 

1 
Total Pathway: O.OE+O( 

Total 
Dust & Groundwater 

Total 

O.OE+Oo 

O.OE+Oo 
O.OE+Oo 

1.3E-10 
O.OE+OO 

1.2E-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.2E-06 
6.2E-08 
2.3E-06 

- 

6.3E-10 ; 

O.OE+Oo 
O.OE+Oo 

O.OE+OO 
O.OE+Oo 

O.OE+OO 

mected 

2.8E-11 
6.3E-10 
5.9E-16 
1.6E-16 
1.6E-10 
2.7E-11 
1.3E-.09 
1.9E-13 
5.2B-14 
4.OE-14 
1.2E-06 
6.2E-OS 
2.3E-06 

6.OE-09 
3.OE-10 

O.OE+OO 
. O.OE+Oo 

O.OE+m ' 8 

Total Rad + Chcm 3.4E-06 TOSOL. 3.5B06 

m O  



TABLE B.3.3-21b) (continued) 
FUTURE ON-PROPERTY (SOLJTE F'IELD) CHILD 

INACTIVE FLYASB PILE: BEEF AND MILK @UW AFFECTED) 

(2 

Noncarcinogenic Hazard 
,-, 

z 
... 

~ y 
c .  

CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
u-238 

1.8E-03 
8.4E-06 
7.7E-09 
2.OE-09 
9.5E-05 
1 .OE-04 
5.2E-05 
2.8E-06 
3.2E-06 
2.78-06 
3.3E-04 
1.6M5 
3.4E-04 

1.1M1 
5.1E-04 
4.7E-07 
1.2E-07 
5.8M3 
6.3E-03 
3.2E-03 
1.7E-04 
1.9E-04 
1.6E-04 
2 .OEM 
9.9E-04 
2 . 1 m  

CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

6.27-4 9.0E-01 
7.67E-07 l.lE-03 
1 S5E-09 2.2E-06 
4.03E-10 5.7E-07 
1.70E-04 2.4E-01 
1.87E-04 2.7E-01 
2.60E-04 3.7E-01 
2.35E-06 3.4E-03 
2.65E-06 3.8E-03 
2.23E-06 3.2E-03 
9.98E-04 1.4E+OO 
4.86E-05 6.9EM 
1.02E-03 1.5E+OO 

L I ,  

Total Pathway: O.OE+OO Total Pathway: O.OE+OC 

InnestiodBeef 
Compound Conc'n in Beef (malkd & 

Arsenic 1.3E-05 2.4E-08 
Beryllium 4.4E-07 8.1E-10 
Cadmium 3.6E-06 6.6M9 
Chromium 1.2E-05 2.2E-08 
Lead 1.4M6 2.6E-09 
Molybdenum O.OE+OO O.OE+OO 
TH-TOT AL O.OE+OO O.OE+OO 
U-TOTAL 1.0E-06 1.9M9 
2-Methylnaphthalene O.OE+OO O.OE+OO 
Acenaphthylene O.OE+OO O.OE+OO 
Carbazole O.OE+OO O.OE+OO 
Dibenzo(a,h)anthracene O.OE+OO O.OE+OO 
Dibenzofuran O.OE+OO O.OE+OO 
Tetrachlorodibenzofura O.OE+OO .O.OE+OO 

RfDo 
3 .OE-04 
5.0E-03 
1 .OE-03 
5.0E-03 

5.0E-03 

3 .OE-03 

4.0E-03 

- 
7.9E-0 
1.6E-0 
6.6E-0 
4.4E-0 

O.OE+O 

6 . 2 M  

O.OE+O 

I 
Total Pathway: 9.0E-0 

Compound Conc'n in Milk (mplL1 
Arsenic 3.81E-07 1.7E-08 

Cadmium 6.478-07 2.8E-08 
Chromium 3.27E-06 1.4E-07 
Lead 1.15E-06 5.0E-08 
Molybdenum O.OOE+OO O.OE+OO 
TH-TOT AL O.OOE+OO O.OE+OO 
U-TOTAL 3.02E-06 1.3E-07 
2-Methylnaphthalene O.OOE+OO O.OE+OO 
Acenaphthylene O.OOE+OO O.OE+OO 
Carbazole O.OOE+OO O.OE+OO 
Dibenzo(a, h)anthracene O.OOE+OO O.OE+OO 
Dibenzofuran O.OOE+OO O.OE+OO 
Tetrachlorodibenzofura O.OOE+OO O.OE+OO 

Beryllium 3.92510 1.7E-11 

RfDo- 
3.OE-04 5.5E-05 
5.0-3 3.4M9 
1.OM3 2.8E-05 
5.0E-03 2.8E-05 

5.OE-03 O.OE+OO 

3.OE-03 4.4E-05 

4.OE-03 O.OE+OO 

I 
Total Pathway: 1.6E-04 

1.3E-04 
1.7E-07 
3.5E-05 
3.3M5 

O.OE+OO 

4.4E-05 

Total Rad + Chem 9.0E-05 Q\IBFONRCD.XLS\lI26I94; 3:16 PM Total Rad + Chem I . 6 E - 0 4 7 #  . ' , 



TABLE B.3.3-21@) (continued) 
FUTURE ON-PROPERTY ( S O W  FIELD) CHILD 

INACTIVE FLYASH PILE: BEEF AND MILK (GROUNDWATER AFFECTED) 

0 
.w 

N 

1.5E-02 9.1E-01 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

4.OE-04 2.4E-02 
O.OE+OO O.OE+OO 
4.8E-03 2.9E-01 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

F Total Pathway: O.OE+oC = 

Arsenic 
Beryllium 
Cadmium 
Chrnnium 
Lead 
Molybdenum 
TH-TOTAL 

2-Methylnaphthalene 
Acemphthylene 
Carbazole 
Dibcnzo(a,h)mthracce 
Dibcnzofurm 
Tetrachlorodibenzofura 

U-TOTAL 

I 

camhogenlc Hazard 

Conc'ninM&(DCi/L) RfDo 
O.OOE+OO O.OE+OO 

1.37E-03 1.9E+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
7.15E-04 l.OE+OO 

O.OOE+OO O.OE+OO 
2.39EM 3.4E+01 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
5.03E+01 7.2E+04 
2.68E+OO 3.8E+03 
S.SSE+01 7.9E+04 

Totsl Pathway: O.OE+oI 

CI c 
f h  
w -. IngcstidBccf I Compound Conc'n in Beef (rnrrlkg) mRfD(o)m 

O.OE+OO O.OE+OO 3.OE-04 O.OE+OO 
O.OE+OO O.OE+OO 5.OE-03 O.OE+OO 

8.1E-04 1.5E-06 1.OE-03 1.5E-03 
O.OE+OO O.OE+OO 5.OE-03 O.OE+OO 

2.6E-04 4.9E-07 

O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 4.OE-03 O.OE+OO 
O.OE+OO O.OE+OO 

6.2E-03 1.2E-OS 5.OE-03 2.3E-03 

6.6E-02 1.2E-04 3.OE-03 4.1E-02 

I IngestidMiIk 
Compound Conc'ninMiIk(mdL) RfDlo) 

Arsenic 
Beryllium 
Cadmium 
chromium 
Lead 
Molybdenum 

U-TOTAL 
2-Methylnaphthalene 
Acenaphthy lene 
Carbazole 
Dibma,h)anthracene 
Dibcnzofuran 
Tetrachlorodibcnzofura 

TH-TOTAL 

O.OOE+OO O.OE+OO 3.OE-04 O.OE+OO 
O.OOE+OO O.OE+OO 5.OH-03 O.OE+OO 

1.47E-04 6.4E-06 1.OE-03 6.4E-03 
O.OOE+OO O.OE+OO 5.OE-03 O.OE+OO 

1.56E-03 6.8E-05 5.OE-03 1.4E-02 

1.98E-01 8.6E-03 3.OE-03 2.9E+OO 

2.18E-04 9.SE-06 

O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 4.OE-03 O.OE+OO 
O.OOE+OO O.OE+OO 

1 

Total Pathway: 2.9E+oC 

Total 
Dust & Groundwater 

- Tatal Affefted 

O.OE+OO 1.3E-04 
O.OE+OO 1.7E-07 
7.9E-03 7.9E-03 

O.OE+OO 3.3E-05 

1.6E-02 1.6E-02 

2.9E+ 00 2.9E+OO 

O.OE+OO O.OE+OO 

Total Rad + Chan 2.9E+OO Totot 2.9E+OO 
1 .  

FER\CRU2RI\ABQ\IBFONCW'.XLS\ 1/26/94; 3: IS PM 

.. .. 



TABLE B.3.3-22 
FUTURE, ON-PROPERTY (SOUTH FIELD) RESIDENT FARMER (CT VALUES) 

INACTIVE FLYASH PILE: !XJRFACE SOIL 

I 

CARCINOGENIC RISK 

I I 

CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
11-239236 
U-238 

3.2E-06 
5.6E-06 
5.7E-07 
1 sE-07 
1.4MS 
1.6E-05 
6.1E-06 
1.9E-05 
1.9E-05 
1.6E-05 
6.1E-05 
2.9E-06 
6.2E-05 

2.8E-432 
4.8E-432 
4.9E-03 
1.3E-03 
1.2E-01 
1.4E-01 
5.3E-432 
1.6E-01 
1.7E-01 
1.4E-01 
5.2E-01 
2.5E-432 
5.4E-01 

1.9E-11 
2.9E-08 
3.9E-08 
3.8E-08 
3 .OE-09 
6.6E-10 

7.8E-08 
2.9E-08 
2.8E-08 
2.6E-08 
2.5M8 
5.2E-08 

6.2E-11 

5.3E-I3 
1.4E-09 
1.9E-10 
4.8E-11 
3.6E-10 
8.9E-11 
3.3E-I2 
1.3E-08 
4.9E-09 
3.9E-09 
1.4E-08 
6.3E-10 
2.8E-08 

CS-137 
NP-237 
PU-23 8 
PU-239I240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235R36 
U-238 

0.46 1.4E+M 
0.80 2.48+02 
0.08 2.4E+01 
0.02 6.2E+OO 
1.98 6.OE+02 
2.24 6.8E+02 
0.87 2.6E+02 
2.7 8.2E+02 

2.77 8.4E+02 
2.33 7.OE+02 
8.65 2.6E+03 
0.42 1.3E+02 
8.87 2.7E+03 

2.8E-11 3.9E-09 
2.2E-10 5.38-08 
2.2E-10 5.4E-09 

1.2E-10 7.2E-08 
2.3E-10 1.4E-09 

1 .OE-10 6.8E-08 
3.6E-11 9.5E-09 
5.5E-I 1 4.5E-08 
1.3E-11 1.1E-08 
1.2E-11 8.4E-09 
1.6E-11 4.2E-08 
1.6E-11 2.0E-09 
2.8E-11 7.5E-08 

33.20 5.6E-06 1.8E+OO 9.8E-06 
2.27 3.88-07 4.3E+OO 1.7E-06 
3.10 5.2E-07 

Chromium 11.36 1.9E-06 
Lead 1.7E-07 8.1E-10 23.93 4.0E-06 
TH-TOTAL O.OE+OO O.OE+OO 21.40 3.6E-06 
U-TOT AL 1.8E-07 8.8E-10 26.20 4.4846 
2-Methylnaphthalene O.OE+OO O.OE+OO 2-Methylnaphthalene 0.16 2.78-08 
Acenaphthylene O.OE+OO O.OE+OO 1.80 3.0E-07 
Carbazole 3.6E-09 1.7E-11 0.51 8.6E-08 2.OE-02 1.7E-09 
Dibenzo(a,h)anthracene 2.20 3.7E-07 8.1E+OO 3.0E-06 
Dibenzofuran 

Total Pathway: 3.4E-08 Total Pathway: 1.4E-05 

Total Rad + Chem 1 .OE-07 Total Rad + Chem 1.5E-05 

FER\CRU \ABQUFSIDNCT.XIS\1127/94; 11:24 AM 

is) 



TABLE B3.3-22 (continued) 

Not applicable 

Total Pathway: O.OE+OC 

Dermal Contact/Soil 

Arsenic 2.3E-07 1.8E+00 4.2E-0 
Beryllium 1.6E-07 4.3E+M 6.8E-0 
Cadmium 2.1E-07 
Chromium 7.9E-07 
Lead 1.7E-06 
TH-TOTAL O.OE+OO 
U-TOTAL 1 XE-06 
2-Methylnaphthalene 3.3E-07 
Acenaphthy lene 3.7E-06 
Carbazole O.OE+OO 2.0E-02 O.OE+O 
Dibenzo(a,h)anthracene O.OE+OO 1.9E+01 O.OE+O 
Dibenzofbran 5.2E-08 

Compound - Intake SFfderm) !l& 

Total Pathway: 6.8E-0 

Total Rad + Chem 6.8E-05 

XRCINOGENIC RISK 

Comuound 
CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238, 

Conc'n CuCi/& e !l& 
0.46 1.8E+00 2.0E-06 3.7E-06 
0.80 3.2E+00 4.3E-07 1.4E-06 
0.08 3.2E-01 2.8E-11 9.OE-12 
0.02 8.2E-02 2.7E-11 2.2E-12 
1.98 7.9E+00 1.2E-08 9.4E-08 
2.24 8.9E+00 2.9E-06 2.6E-05 
0.87 3.5E+00 O.OE+OO O.OE+Oa 
2.71 l.lE+Ol 5.6E-06 6.0E-05 

2.33 9.3E+00 2.6E-11 2.4E-10 

0.42 1.7E+00 2.4E-07 4.OE-07 
8.87 3.5E+01 3.6E-08 1.3E-06 

2.77 i . i ~ + ~ i  5 . 4 ~ - i i  6.0~-ia 

8.65 3.4E+01 3.OE-11 1.OE-09 

I I 
Total Pathway: 9.3E-05 

micalRkk 
External RadiatiodSoil 

Compound Conc'n(mdk& !l& 

Not applicable 

Total Pathway: O.OE+O 

3.7E-06 
1.4E-06 
5.6E-09 
1 SE-09 
1.7E-07 
2.6E-05 
9.5E-09 
6.1E-05 
1.6E-08 
1.3E-08 
5.6E-08 
4.0E-07 
1.4E-06 

1 .OE-05 
6.9E-05 

1.6E-08 
6.4E-10 

1.7E-09 
3 .OE-06 

9.3 ~ - 0 5  -1 
FER\CRU2RI\ABQUFSLON~.XIS\1/27/94; 1124 AM 



TABLE B3.3-22 (continued) 

_’ 

A I 

s .  Non-carcinogenic Hazard 
i- . ‘  
c. 

I 1  

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

W 

3.2E-06 2.8E-02 
5.6E-06 4.8E-02 
5.7E-07 4.9E-03 
1.5E-07 1.3E-03 
1.4E-05 1.2E-01 
1.6E-05 1.4E-01 
6.1E-06 5 . 3 M  
1.9MS 1.6E-01 
1.9E-05 1.7E-01 
1.6E-05 1.4-1 
6.1E-05 5.2E-01 
2.9E-06 2.5E-02 
6.2E-05 5.4E-01 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-23SR36 
U-238 

0.46 1.4E+02 
0.80 2.4E+02 
0.08 2.4E+01 
0.02 6.2E+00 
1.98 6.OE+02 
2.24 6.8E+02 
0.87 2.6E+02 
2.71 8.2E+02 
2.77 8.4E+02 
2.33 7.OE+02 
8.65 2.6E+03 
0.42 1.3E+02 
8.87 2.7E4-03 

Chromium 7.95E-08 3.0E-09 11.36 1.5E-05 5.OE-03 3.0E-03 
Lead 1.68E-07 6.3E-09 23.93 3.1E-05 
TH-TOTAL 0.00E+00 O.OE+OO 21.40 2.8E-05 
U-TOTAL 1.83E-07 6.9E-09 26.20 3.4845 3.OE-03 l.lE-02 
2-Methylnaphthalene 0.00E+00 O.OE+OO 2-Methylnaphthalene 0.16 2.1E-07 
Acenaphthylene 0.00E+00 O.OE+OO 1.80 2.4E-06 
Carbazole 3.57E-09 1.3E10 0.51 6.7E-07 
Dibenzo(a ,h)anthracene 1 S4E-08 5.8E-10 Dibenzo(a,h)anthracene 2.20 2.9E-06 
Dibenzofuran 0.00E+00 O.OE+OO 0.25 3.3E-07 4.0E-03 8.2E-05 

Total Pathway: O.OE+OO Total Pathway: 1.6E-01 

Total Rad + Chem O.OE+OO Total Rad + Chem 1.6E-01 

FER\CRU 4BQUFSIDNCT.XLS\l127/94: 11:24 AM i9 



R a d  
Dermal Contact/Soil 

N o t  applicable 

Total Pathway: O.OE+O( 

RCINOGENIC HAZARD 

Compound Conc'n (pCi/g) 
CS-137 ' 0.46 
NP-237 0.80 
PU-238 0.08 
PU-239R4 0.02 
FA-226 1.98 
RA-228 2.24 
SR-90 0.87 
TH-228 2.71 
TH-230 2.77 
TH-232 2.33 
U-234 8.65 
U-235R36 0.42 
U-238 8.87 

- Intake 
1.8E+00 
3.2E+00 
3.2E-01 
8.2Em 

7.9E+00 
8.9E+00 
3.5E+00 
l.lE+Ol 
l.lE+Ol 
9.3E+00 
3.4E+01 
1.7E+00 
3.5E+01 

Total Pathway: O.OE+OO 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOT AL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibenzo(a,h)anthracene 
Dibenzofuran 

2.3E-07 2.9E-04 8.1E-04 
1.6E-07 5 .OE-05 3.1 E-03 
2.1E-07 5.OE-05 4.3-3 
7.9E-07 2.3M3 3.5E-04 
1.7E-06 

O.OE+OO 
1.8E-06 1.5E-04 1.2EM 
3.3E-07 
3.7E-06 

O.OE+OO 
O.OE+OO 
5.2E-08 4.0E-03 1.3E-05 

1 I 
Total Pathway: 2.1E-02 

Total Rad + Chem 2.1E-02 

FER\CRUZRI\ABQUFSLDNCT.XLS\1127/94; 11 2 4  AM 

N o t  applicable 

1.5M1 
3.7E-03 
8.4-3 
3.3E43 

2.4E-02 

9.5E-05 

I 
Total Pathway: O.OE+OO 



TABLE B.3.3-23 
FUTURE, ON-PROPERTY FARMER 

INACTIVE FLYASE PILE: GROUNDWATER (CT VALUES) 
CARCINOGENIC RISK 

Arsenic O.OE+OO O.OE+OO 1.8E+OO O.OE+OO 
Beryllium O.OE+OO O.OE+OO 4.3E+OO O.OE+OO 
Cadmium 5.7E-04 l . l M 6  
Lead 1.4E-03 2.8E-06 
Mercury O.OE+OO O.OE+OO 
Molybdenum 5.6E-03 1.1E-05 
Tetrachlorodibenzofuran 0 O.OE+OO 1.5E+04 O.OE+OO 
U-Total 1.84 3.6E-03 

NP-237 
RA-226 
RA-228 
SR-90 
TC-99 
U234 
U235/236 
U238 

Arsenic O.OE+OO 
Beryllium O.OE+OO 
Cadmium 5.9E-06 
Lead 1 SE-05 
Mercury O.OE+OO 
Molybdenum 5.8E-05 
Tetrachlorodibenzofuran O.OE+OO 
U-Total 1.9E-02 

0.031 l.lE+CL? 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

l.lE-02 3.9E+01 
1.8E+OO 6.3E+03 

469 1.6E+06 
25 8.7E+04 

517 1.8E+06 

2.2E-10 2.4E-08 
1.2510 O.OE+OO 
1.OE-10 O.OE+OO 

3.60E-11 1.4E-09 
1.3E-12 8 . 2 W  
1.6E-11 2.6E-05 
1.6E-11 1.4E-06 
2.8E-11 5.OM5 

Not applicable 

I I I  
Total Pathway: 7.8E-05 Total Pathway: O.OE+O( 

IngestionlOroundwater Inhalationlaroundwater I I  
Intake Compound Conc'n(malL1 e I I Compound - 

Total Rad + Chem 7.8E-05 Total Rad + Chem O.OE+OO 

FER\CRU \ABQUGWONCT.XLS\I126/94; 3:19 PM Q 



FER\CRU2RIMBQUGWONCT.XLS\1126/94; 3:19 PM 

TABLE B3.2-23 (continued) 

CARCINOGEMC RISK 
Radiation Risk 

Dermal Contact/Groundwater 

Not applicable 
2.4E-08 

O.OE+OO 
O.OE+OO 

1.4E-09 
8.2E-09 
2.6E-05 
1.4E-06 
5 .OE-05 

Total Pathway: O.OE+OC 

Arsenic O.OE+OO 
Beryllium O.OE+OO 4.3E+02 O.OE+OO O.OE+OO 
Cadmium 1 .OE-08 

Mercury O.OE+OO 
Molybdenum 9.8E-08 
Tetrachlorodibenzofiran O.OE+OO 3.OE+04 O.OE+OO O.OE+OO 
U-Total 3.2E-05 

Lad  1 .OE-10 

Total Pathway: O.OE+OO 

Total Rad + Chem O . O E + O O v l  



TABLE B3.2-23 ( c o ~ h ~ e d )  

NONCARCINOGENIC HAZARD 

3.1E-02 l . lE+02 
0.0 O.OE+OO 
0.0 O.OE+OO 

1.1E-02 3.9E+01 
1.8 6.3E+03 

469.0 1.6E+06 
25.0 8.7E+04 

517.0 1.8E+06 

. IngestiodGroundwater I I  InhalatiodGroundwater 
Compound 

NP-237 
RA-226 
RA-228 
SR-90 
TC-99 
U234 
U235/236 
U238 

I I 
Total Pathway: O.OE+OO 

I 
Total Pathway: O.OE+OC 

O.OE+OO 
O.OE+OO 
4.68-05 

1.4E-03 2.2E-05 1.2E-04 
O.OE+OO 
4.5E-04 

Tetrachlorodibenzofuran O.OE+OO O.OE+OO Tetrachlorodibenzofuran O.OE+OO 
IU-Total 1.8E+OO 2.8E-02 3.OOE-03 9.2E+OO1 IU-Total 1.5E-01 

Total Pathway: 9.3E+OO Total Pathway: O.OE+CN 

Total Rad + Chem 9.3E+OO Total Rad + Chem O.OE+OO 

FER\CRU QUGWONCT.XIS\1126/94; 3:19 PM e 



TABLE B3.2-23 (continued) 

FER\CRU2RIv\BQUGW0NCT.XIs\1126/94; 3: I9 PM I 

NONCARCINOGENIC HAZARD 

Molybdenum 1.00E-03 7.6E-07 1.9E-03 4.0E-04 
Tetrachlorcdibenzofuran 1.40E+00 O.OE+OO 
U-Total 1 BOE-03 2.5E-04 1.5E-04 1.7E+00 

Chemical Fiaz.ard 
Dermal Contact/Groundwater 

Intake RfD(derm) Hazard Comoound PC Icmlhr) - 
Arsenic 
Beryllium 
Cadmium 
Lead 
Mercury 

1.7E-02 

10.9 

1.00E-03 O.OE+OO 2.9E-04 O.OE+OO 
1.00E-03 O.OE+OO 5.0E-05 O.OE+OO 
1.00E-03 7.8E-08 2.5E-05 3.1E-03 
4.00E-06 7.8E-10 
1.00E-04 O.OE+OO 4.5E-05 O.OE+OO 

O.OE+OO 
O.OE+OO 

2.0E-02 

O.OE+OO 

Total Rad + Chem 1 . 7 E + O O L T o r n I ; l  



E s 

Molybdenum 
TH-TOTAL 
U-TOT AL 
2-Methylnaphthalene 

~ Acenaphthylene 
Carbazole 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Tetrachlorodibenzofuran 

TABLE B3.3-24 
FUTURE ON-PROPERTY FARMER (CT VALUFS) 

INACTIVE FLYASB PILE: HOMEGROWN PRODUCE ( D U S  AFFECTED) 
CARClNOGENlC RISK 

t IngestiodHomegrown Produce 
Compound Conc'n in Plants (uCi/k& 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236' 
U-238 

1.53E-03 1 SE-01 
2.66E-03 2.6E-01 
2.62E-04 2.5E-02 
6.80E-05 6.6E-03 
6.43E-03 6.2M1 
7.29E-03 7 .OE-0 1 
3.64E-03 3.5M1 
8.79E-03 8.5M1 
8.97843 8.7M1 
7.54E-03 7.3E-01 
2.81E-02 2.7E+00 
1.37E-03 1.3E-01 
2.88E-02 2.8E+00 

2.8E-11 
2.2E-10 
2.2E- 10 
2.3E-10 
1.2E-10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.351 1 
1.2E-11 
1.6Ell 
1.6E-11 
2.8E-11 

4.1E-12 
5.7E-11 
5.6E-12 
1 SE12 
7.4E-11 
7.OE-11 
1.3E-11 
4.7E-11 
1.1Ell 
8.7E-12 
4.3E-11 
2.1E-12 
7.8E-11 

1.09M4 5.9E-09 1.8E+00 1 .OB48 
7.39E-06 4.OE-10 4.3E+00 1.7E-09 
1.18E-05 6.4E10 
3.69E-05 2 .OM9 
7.86E-05 4.2E-09 

0.00E+00 O.OE+OO 
0.00€+00 O.OE+OO 

8.51E-05 4.6E-09 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00€+00 O.OE+OO 2.OE-02 O.OE+OO 
0.00E+00 O.OE+OO 8.IE+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 1.5E+05 O.OE+OO 

I 
Total Pathway: 1.2E-08 

4.1E-12 
5.7E-11 
5.6E-12 
1.92-12 
7.4E-11 
7.OE-11 
1.3E-11 
4.7E-11 
1.1E-11 
8.7B-12 
4.3E-11 
2.1E-12 
7.8E-11 

1 .OE-08 
1.7E-09 

O.OE+OO 

FER\CRU QUVOONCID.XLS\1/26/94; 3:22 PM 6 Total Rad + Chem 1.2E-08 a 



TABLE B33-24 (continued) 

INACTIVE FLYASH PILE: HOMEGROWN PRODUCE (GROUNDWATER AFFECTED) 
CARCINOGENIC RXSK 

Compound 
CS-137 
NP-237 
PU-23 8 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 

Conc'n in Plants (pCi/k& Intake 
O.OOE+OO O.OE+OO 
7.74E+OO 7.5E+02 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

4.38EM 4.2E+OO 
O.OOE+OO O.OE+OO 

5.71E-01 5.5E+01 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
2.30E+03 2.2E+05 
1.23E+M 1.2E+04 
2.54E+03 2.5E+05 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
1.2E-10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.2E-11 
1.6E-11 
1.6E-11 
2.8E-11 

Risk 
O.OE+OO 

1.6E-07 
O.OE+OO 
O.OE+OO 

5.1E-10 
O.OE+OO 

2 .OE-O9 
O.OE+OO 
O.OE+OO 
O.OE+OO 

3.6E46 
1.9M7 
6.9E-06 

1 I 
Total Pathway: 1.1E-05 

O.OOE+OO O.OE+OO 
2.42EM 1.3E-06 
3.02EM 1.6E-06 

O.OOE+OO O.OE+OO 
9.03E+OO 4.98-04 

2-Methylnaphthalene O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 2.OE-02 O.OE+OO 

Dibenzo(a,h)anthracene O.OOE+OO O.OE+OO 8.1E+OO O.OE+OO 
O.OOE+W O.OE+OO 

Total Pathway: O.OE+O( 

FER\CRU2RI\ABQUVGONCTN'.XIS\1/26/94; 3:21 PM 

O.OE+OO 
1.6E-07 

O.OE+OO 
O.OE+OO 

O.OE+OO 
2.0E49 

O.OE+OO 
O.OE+OO 
O.OE+OO 

3.6M6 
1.9E-07 
6.9E-06 

5.1 E- 10 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE+OO 

Total 
Dust & Groundwater 

Affected 

4.1E-12 
1.6E47 

1 S E 1 2  
5.6E- 12 

5.8E-10 
7.OE-11 
2 . 0 m  
4.7511 
1.1E-11 
8.7E-12 
3.6M6 
1.9E-07 
6.9E-06 

1 .OM8 
1.7M9 

O.OE+OO 
O.OE+OO 

O.OE+OO 

Total Rad + Chem 1 .IE-OSI Total: 1.1E-05 1.1E-051 



TABLE B3334(continued) 

INACTIVE FLYASH PILE: HOMEGROWN PRODUCE @Urn AFFECTED) 
NONCARCINOGENIC HAZARD 

CS-137 
NP-237 
PU-23 8 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

1 SE-03 
2.7E-03 
2.6E-04 
6.8E-05 
6.4E-03 
7.3E-03 
3.6E-03 
8.8E-03 
9.0E-03 
7.5E-03 
2.8E-02 
1.4E-03 
2.9E-02 

I 
Total Pathway: O.OE+OO 

Compound 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
Molybdenum 
TH-TOTAL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Tetrachlorodibenzofuran 

Conc'n in Plants (mz/kg) 
l.lE-04 4.6E-08 
7.4E-06 3.1E-09 
1.2E-05 5 .OE-09 
3.7E-05 1.5E-08 
7.9E-05 3.3E-08 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

8 5E-05 3 AE-08 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

3 .OE-O4 1.5E-04 
5.0E-03 6.2-7 
1 .OE-03 5 .OE-06 
5 .OE-O3 3.1 E-OC 

5.0E-03 O.OE+OO 

3 .OE-03 1.2E-05 
I 

4.0E-03 O.OE+OC 

FER\CRU QWGONCTD.XLS\1/26/94: 3:22 PM e 

1 SE-04 
6.2847 
5.0E-06 
3.1E-06 

O.OE+OO 

1.2E-05 

- &  

O.OE+OO 

Total Pathway: 1.7E-04 

Toml: 1.7E-04 



. .  

CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
,TH-232 
U-234 
U-23 5R3 6 
U-238 

TABLE B.3.3-24 (conthed) 

INACTIVE FLYASA PILE: HOMEGROWN PRODUCE (GROUNDWATER AFFECTED) 
NONCARCINOGENIC HAZARD 

1 I 

I Radiation Hazard 
IngestiodHomegrown Produce 

Compound Conc'n in Plants (pCilkg) Rfi)o - 
O.OE+OO 
7.7E+OO 
O.OE+OO 
O.OE+OO 

4.4E-02 
O.OE+OO 

5.7E-01 
O.OE+OO 
O.OE+OO 
O.OE+OO 
2.3E + 03 
1.2E+02 
2.5E+03 

Total Pathway: O.OE+O( 

t IngestiodHomegrown Produce 
Cornpound Conc'n in Plants (mdkg) Rfi)o 

Arsenic 
,Beryllium 
Cadmium 
Chromium 
Lead 
Molybdenum 
TH-TOTAL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Tetrachlorodibenzofuran 

O.OE+OO O.OE+OO 3.0E-04 O.OE+Oa 
O.OE+OO O.OE+OO 5.0E-03 O.OE+Oa 

4.5E-03 1.9E-06 1 .OE43 1.9E-03 
O.OE+OO O.OE+OO 5.OE-03 O.OE+Oa 

2.4E-02 1.0E-05 
3.0E-02 1.3E-05 5.0E-03 2.5E-03 

O.OE+OO O.OE+OO 
' 9.OE+OO 3.8E-03 3.0E-03 1.3E+00 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 4.0E-03 O.OE+OC 
O.OE+OO O.OE+OO 

Total 
Dust & Groundwater 

&&I Affected 

O.OE+OO 
O.OE+OO 

1.9E-03 
O.OE+OO 

2.5M3 

1.3 

O.OE+OO 

1 SE-04 
6.2E-07 
1.9E-03 
3.1E-06 

2.5E-03 

1.3 

O.OE+OO 

FER\CRU2RI\ABQUVOONClU'.XtS\l126/94: 3:21 PM Total Rad + Chem 1.3 1.3 



%. 0 

Acenaphthy lene 0.00E+00 O.OE+OO 
Carbazole 0.00E+00 O.OE+OO 2.OE-02 O.OE+OO 
Dibenzo(a,h)anthracene 0.00E+00 O.OE+OO 8.1E+00 O.OE+OO 
Dibenzofuran 
Tetrachlorodibenzofuran 0.00E+00 O.OE+OO 1.5E+05 O.OE+OO 

0.00E+00 O.OE+OO 

TABLE B.3.3-25 
FUTURE ON-PROPERTY FARMER (CT VALUES) 

INACTIVE FL.YASH PILE: BEEF AND MILK @USr AFFECTED) 
CARCINOGENIC RISK 

IngestiodBeef I I  IngestionlMilk 
Compound Conc'ninBeef (pCi/k& Intake w I I Compound Conc'ninMilk(pCi/L) w Risk 

CS-137 
NP-237 
PU-23 8 
~ ~ - 2 3 9 ~ 4 0  
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235R36 
U-238 

1.79-3 2.2E-0 1 
8.44E-06 1 .OM3 
7 . 7 9 3 9  9.6E-07 
2.01E-09 2.5E-07 
9.47E-05 1.2Eo2 
1.04E-04 1 . 3 m  
5.20E-05 6.4E-03 
2.83E-06 3.5M4 
3.19E-06 3.9E-04 
2.68E-06 3.3E-04 
3.33E4l4 4.1E-02 
1.62E-05 2.0E-03 
3.41E-04 4.2E-02 

>2.8E-ll 
2.2E- 10 
2.2E-10 
2.3E-10 
1.2E-10 
1 .OK10 
3.6E-11 
5SE-11 
1.3E-11 
1.2E-11 
1.6E-11 
1.6E-11 
2.8E-11 

6.2E-12 
2.3E-13 
2.1 E- 16 
5.7E-17 
1.4E-12 
1.3E-12 
2.3E-13 
1.9E-14 
5.1E-15 
4.OE- 15 
6.6E-13 
3.2E-14 
1.2E-12 

L 1 

Total Pathway: 1.lE-11 

Chen 
IngestiodBeef 

Compound Conc'n in Beef(mg/k& Risk 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
Molybdenum 
TH-TOTAL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Tetrachlorodibenzofuran 

1.27E-05 8.8E-10 1.8E+00 1.5E-09 
4.36E-07 3.OE-11 4.3E+00 1.3E-10 
3.568-06 2%-10 
1.20E-05 8.3E-10 
1.38E-06 9.6E-11 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

1.01E-06 7.OE-11 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 2.0E-02 O.OE+OO 
0.00E+00 O.OE+OO 8.1E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 1.5E+05 O.OE+OO 

CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

6.27E-04 2.5E-01 
7.67E-07 3.0E-04 
1.55E-09 6.1E-07 

1.70E-04 6.7E-02 
1.87E-04 7.4E-02 
2.60E-04 l.OE-O1 
2.35E-06 9.3E-04 
2.65E-06 l.lE-03 
2.23E-06 8.8E-04 
9.98E-04 4.0E-01 
4.86E-05 1.9E-02 
1.02E-03 4.0E-01 

4.03E-10 1.6E-07 

2.8E-11 
2.2E- 10 
2.2E-10 
2.3E-10 
1.2E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.2E-11 
1.6E-11 
1.6E-11 
2.8E-11 

7.OE-12 
6.7E-14 
1.3E-16 
3.7E-17 
8.1E-12 
7.4E-12 
3.7E-12 
5.1E-14 
1.4E-14 
l.lE-14 
6.3E-12 
3.1E-13 
1.1E-11 

I 
Total Pathway: 1.7E-05 

Total Pathway: 4.4E-11 

Total 

1.3E-11 
3.OE-13 
3.5E-16 
9.4E-17 
9 SE- 12 
8.7E-12 
3.9E-12 
7.1E-14 
1.9E-14 
1 SE-14 
7.OE-12 
3.4E-13 
1.3E-11 

1.7E-09 
1.3E-10 

O.OE+OO 
O.OE+OO 

O.OE+OO 

QUBFONCI'D.XIS\~I~~I~~; 326 PM . Total Rad + Chem 1.7E-09 Total Rad + Chem 1.9E-10 Toml: 1.9 -09 w 



TABLE B.33-25 (continued) 

INACTIVE FLYASH PILE: BEEF AND MILK (GROUNDWATER AFFECTED) 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 

TH-228 
SR-90 

TH-230 
TH-232 
u-234 
U-2351236 
U-238 

CARClNOGENIC RISK 

I IngestidBeef I I  IngestidMilk 
Compound Conc'n in Beef (pCW - Intake I I Compound Conc'ninMlk(pCUL~ Intake a 

0.00E+00 O.OE+OO 
1.5OE-02 1.9E+00 
0.00E+00 O.OE+Oo 
0.00E+00 O.OE+OO 

3.97E-04 4.9E-02 
0.00E+00 O.OE+OO 

4.78E-03 5.9E-01 
0.00E+00 O.OE+Oo 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
1.68E+01 2.1E+03 
8.95E-01 1.1E+02 

1.8SE+01 2.3E+03 

2.8E-11 O.OE+OO 
2.2E-10 4.1E-10 
2.2E-10 O.OE+Oo 
2.3E-10 O.OE+OO 
1.2E-10 5.9812 
1.OE-10 O.OE+OO 
3.6E-11 2.1E-11 
5.5E-11 O.OE+OO 
1.3E-11 O.OE+OO 
1.2E-11 O.OE+M) 
1.6E-11 3.3E-08 
1.6E-11 1.8E-09 
2.8E-11 6.4E-08 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

0.00E+00 O.OE+Oo 
1.37E-03 5.4E-01 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
7.193-04 2.8E-01 
0.00E+00 O.OE+OO 

2.39E-02 9.5E+00 
O.WE+Oo O.OE+Oo 
0.00E+00 O.OE+Oo 
0.00E+00 O.OE+OO 
5.03E+01 2.OE+04 
2.68E+00 l.lE+03 
5.55E+01 2.2E+04 

2.8E-11 
2.2E- 10 
2.2E-10 
2.3E-10 
1.2E-10 
1.OE-10 
3.6E-11 
5.SE-11 
1.3E-11 
1.2E-11 
1.6E-11 
1.6E-11 
2.8E-11 

O.OE+OO 
1.2E-10 

O.OE+OO 
O.OE+Oo 

3.4E-11 
O.OE+OO 

3.4E-10 
O.OE+OO 
O.OE+OO 
O.OE+OO 

3.2E-07 
1.7E-08 
6.2E-07 

Total 
Dust & Groundwater 

nk! Aff&€d 

1 I 
Total Pathway: 1 .OE-07 Total Pathway: 9.SE-07 

0.00E+00 O.OE+OO 
2.6213-04 1.8E-08 2.18E-04 4.8E-08 
6.22E-03 4.3E-07 1.56E-03 3.4E-07 
0.00E+00 O.OE+W 0.00E+00 O.OE+Oo 

6.58E-02 4.6E-06 1.98E-01 4.4E-OS 
0.00E+00 O.OE+OO 2-Methylnaphthalene 0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 0.00E+00 O.OE+OO 

0.00E+00 O.OE+OO 2.OE-02 O.OE+oO 
0.00E+00 O.OE+OO 8.1E+00 O.OE+oO 

0.00E+Oo O.OE+OO l.SE+OS O.OE+W 
0.00E+00 O.OE+OO 0.00E+00 O.OE+OO 

1 
Total Pathway: O.OE+OO Total Pathway: O.OE+CN 

Total Rad + Chm 1.OE-07 Total Rad + Chcm 9.SE-07) Z'cfuL. l.lE-06 1.1 E061 

FER\CRUZRI\ABQ\IBFONCIW.XLS\ 1/26/94; 3 2 3  PM 

O.OE+Oo 
5.3E-10 

O.OE+Oo 
O.OE+Oo 
4.OE-11 

O.OE+OO 
3.6E-10 

O.OE+OO 
O.OE+OO 
O.OE+Oo 

3.w-07 
1.9E-08 
6.8E-07 

1.3E-11 
5.3E-10 
3.5E-16 
9.4E-17 
4.9E-11 
8.7E-12 
3.7E10 

1.9E-14 
1%-14 
332-07 
1.9-8 
6 . 8 W  

7.1E-14 

O.OE+Oo 1.7E-09 
O.OE+Oo 1.3E-10 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+Oo 

O.OE+Oo O.OE+OO 



TABLE B.33-25 (continued) 

NONCARCINOGENIC HAZARD 

CS-137 
NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TH-228 . 

TH-230 
TH-232 
U-234 
U-239236 
U-238 

1.8E-03 
8.4E-06 
7 .7849 
2.0E-09 
9.5E-05 
1 .OE-04 
5.2E-05 
2.8E-06 
3.2E-06 
2.7-6 
3.3E-04 
1.6E-05 
3.4E-04 

Comuound 
CS-137 
NP-237 
PU-238 
Pu-239n40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 

Conc'n in Milk 6CilL) Intake 
6.27E-04 
7.67847 
1 S5E-09 

1.70E-04 
1.87E-04 
2.60E-04 
2.35846 
2.65E-06 
2.23E-06 
9.98E-04 
4.86E-05 
1.ME-03 

4.03E- 10 

I I I  
Total Pathway: O.OE+OO Total Pathway: O.OE+O( 

Compound Conc'n in Beef (mdkg) Intake RfDo 
Arsenic 1.3E-05 6.8E-09 3.0E-04 0.1 

Cadmium 3.6E-06 1.9E-09 1.0E-03 1.9E-0 
Chromium 1.2E-05 6.5E-09 S.OE-03 1.3E-0 

Molybdenum O.OE+OO O.OE+OO 5.0E-03 O.OE+O 
TH-TOT AL O.OE+OO O.OE+OO 

2-Methylnaphthalene O.OE+OO O.OE+OO 
Acenaphthylene O.OE+OO O.OE+OO 
Carbazole O.OE+OO O.OE+OO 
Dibenzo(a,h)anthracene O.OE+OO O.OE+OO 
Dibenzofuran O.OE+OO O.OE+OO 4.0843 O.OE+O 
Tetrachlorodibenzofura O.OE+OO O.OE+OO 

Beryllium 4.4E-07 2.3E-10 5.0E-03 4.7E-0 

Lead 1.4E-06 7.4E-10 

U-TOTAL 1 .OE-06 5.4E-10 3.0E-03 1.8E-0 

I 
Total Pathway: 0.0 

E 
lngestion/Milk 

Compound Conc'n inMilk (malL) intake Rfi)o 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
Molybdenum 
TH-TOTAL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Tetrachlorodibenzofura 

3.81E-07 6.6E-10 3.0E-04 2.2E-06 
~ . ~ E - I o  6 . 8 ~ 1 3  5 . 0 ~ 3  M - I O  
6.47E-07 l.lE-09 1.0-3 l.lE-06 
3.27E-06 5.6-9 5 .OE43 l.lE-06 
1.15E-06 2.0E-09 

O.OOE+OO O.OE+OO 5.0E-03 O.OE+Oc 
O.OOE+OO O.OE+OO 

3.ME-06 5.2E-09 3.0E-03 1.7-6 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 4.0E-03 O.OE+O 
O.OOE+OO O.OE+OO 

QuBFoNCTD.XJ3lI26I94; 3:26 PM Total Rad + Chem 

Total Pathway: 6.2E-0 

h' I 

2.5E-05 
4.7E-08 
3 .OE-06 
2.4E-06 

O.OE+OO ' 

Total Rad + Chem 6.2E-06 Total: 3.2E-05 v 



TABLE B.33-25 (continued) 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 

C. 
1.. ' INACTIVE FLYASH PILE: BEEF AND MILK (GROUNDWATER AFFECTED) 

P' IngcstidBccf 
Compound Conch in Beef C~Cdkg) m R f D ( o ) -  

O.OE+OO 
1.SE-02 

O.OE+OO 
O.OE+OO 

4.OE-04 
O.OE+OO 

4.8E-03 
O.OE+OO 
O.OE+OO 
O.OE+OO 
1.7E+01 

8.9E-01 

CINOGENIC HAZARD 

IngestidMilk 

CS-137 O.OOE+OO 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 

Comwund Conc'ninMillr(DCVL) RfDo !t& 

1.37E-03 
O.OOE+OO 
O.OOE+OO 

7.1SE-04 
O.OOE+OO 

2.39E-02 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
S.ME+Ol 
2.68E+OO 
S.SSE+Ol 

1 
Total Pathway: O.OE+M 

2.6E-04 1.4E-07 2.18E-04 3.8E-07 
1.56E-03 2.7E-06 5.OE-03 5.4E-04 

O.OE+OO O.OE+OO O.OOE+OO O.OE+OO 
1.98E-01 3.4E-04 3.OE-03 l.lE-01 

O.OE+OO O.OE+OO 2-Methylnaphthalene O.OOE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OOE+OO O.OE+OO 
O.OE+OO O.OE+OO 0.00E+W O.OE+OO 

Dibmm(a,h)anthracene O.OE+OO O.OE+OO Dibcnzo(a,h)anthracene O.OOE+OO O.OE+OO 

O.OE+OO O.OE+OO O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 4.OE-03 O.OE+M 

Total 
Dust & Groundwater 

- Total Affected 

O.OE+OO 2.SE-OS 
O.OE+OO 4.7E-08 

6.9E-04 6.9E-04 
O.OE+OO 2.4E-06 

1.2E-03 1.2E-03 

1.3E-01 1.3E-01 

O.OE+OO O.OE+OO 

I I I  
Total Pathway: 0.0 Total Pathway: 1.1E-0 

A 

Total Rad + Chem 0.0 

FER\,CRU2RI\AsQ\IBFON~. X U \  1 /Z6/94; 3 2 3  PM 

Total Rad + Chem l.lE-01 1.3E-01 
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TABLE B.3.3-26(a) 
FUTURE, GREAT MIAMI RIVER USEU, ADULT 

INACTIVE FLYASH PILE: SURFACE WATW 

-- 
e* Compound 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235I236 
U-238 

Conc'n (DcilL) 
2.8E-08 
1.3E-05 
2.5E-10 
1.8-8 
1.- 
1.8E-06 
3.9E-07 
7.1E-05 
7.3E-08 
6.1E-08 
4.4EW 
2.1E-05 
4.5E-04 

Intake 
7 . 8 W  
3.5E-04 
6.7E-09 
4 . 8 W  
4.3E-05 
4.9E-05 
1.1E-05 
1.9E-03 
2.oE-06 
1.7E-06 
1.2E-02 
5.8EW 
1 . 2 m  

w 
2.8E-11 

2.2E-10 
2.3E-10 
1.2E-10 
1.oE-10 
3.6E-11 
5.5Ell  
1.3E-11 
1.2E-11 
1.6E-11 
1.G-11 
2.8E-11 

2.2E-10 

Total Pathway: 

2.2517 
7.8E-14 

l.lE-16 

4.9E-15 
3.8E-16 
l.lE-13 

1 SE-18 

5.1E-15 

2.6E-17 
2.OE-17 
1.9E-13 
9.3515 
3.4E-13 
7.4E-13 

Not Applicable 

Total Pathway: O.OE+O( 

Comwund Conc'n(ma/L) Risk 

2.1E-05 3.3E-10 
1.4Eo5 2.IE-10 1.8E+OO 3.7E-10 

5.3E-05 8.OE-10 
4.3E-06 6.6E-11 

Total Pathway: 3.7E10 

Comwund Intake SF(dem) 

Cadmium 1.8E-10 1 1.5- 
Toluene O.OE+OO 

9.9E-08 1.8E+OO 1.8EG 

U - m A L  O.OE+OO 
Total Pathway: 1.8E-07 

In&on of Fish 
Compound Conc'ninFish(Dci/kd m e  w 

CS- 137 2.8E-11 
NP-237 2.2E-10 
PU-238 2.2E-10 
PU-2391240 2.3E-10 
RA-226 7.9E-05 1.2E-02 1.2E-10 1.4E-12 
RA-228 8.9E-05 1.4E-02 1.0E-10 1.4E-12 
SR-90 1.2E-05 1.8E-03 3.6511 6.5E-14 
TH-228 2.1EM 3.3E-01 5.5E-11 1.8E-11 
TH-230 2.2E-06 3.4E-04 1.3E-11 4.4E-I! 
TH-232 1.- 2.8E-04 1.2E-11 3.4E-1: 
U-234 8.8E-04 1.4E-01 1.6511 2.2E-12 
U-2351236 4 . 3 W  6.5E-03 1.6511 1.0E-12 

Total Pathway: 2.7E-1 I 
U-238 9.0E-04 1.4-1 2.8E-11 3.9E-12 

Ingestion of Fish 

Arsenic 6.2E-04 5.3E-08 1.8E+OO 9.3E-08 
Cadmium 1.7Eco3 1 . 5 W  
Lend O.OE+OO O.OE+OO 
Toluene 1 . W  1.4E-10 
U-IUTAL 2.8EW 2.4E-08 

Comwund Conc'n inFish(ma/kd Intake w I 

2.2E-17 

1%-18 
l.lE-16 
1 . 5 1 2  
1.4E-12 
6.5E-14 

4.4E-15 
3.4E-15 

7.8E-14 

1.8E-11 

2.4E-12 
l.lE-13 
4.2E-12 

I 2 . M  

Total Pathway: 9.3E-08 
TOTAL, 2 . M  

FER\CRU UAH\GIFSWFA.XLS 2/2/94 4:29 PM 6 



TABLE B.3.3-26(a) 
(continued) 

4 7 ;  

.-- 
--s. 

PU-239/240 4.8E-07 
RA-226 4.3E-05 
RA-228 4.9E-05 
SR-90 1. E 4 5  
TH-228 1.9EM 
TH-230 2.0E-06 
TH-232 1.7E-06 
U-234 1.2E-02 
U-235M6 5.8E-04 , 
U-238 1.2E-02 

Total Pathwa O.OE+lX 

NONCARCINOGENIC HAZARD 

Dermal Contact/Surface Water 

Not Applicable 

Total Pathway: O.OE+o( 

Inaestion of Fish 
Comwund 

CS-137 
Np-237 
PU-238 
PU-239/240 

l.OE+Ol RA-226 
RA-228 l.lE+Ol 
5r-90 2.6E+Oo 
TH-228 2.7E-01 
TH-230 2.8E-01 
TH-232 2.3E-01 
u-234 3.8E+04 

U-238 l.lE+OZ 
U-239236 1.8E+W2 

Total Pathway: O.OE+o( 

Lead 1.9Em r O.OE+Oo 

Total Pathwa 4.8E-06 Total Pathway: 2.0E-05 Total Pathway: 3.6E-01 
TOTAL 3.6E41 

FER\CRU2RIUAH\GIFSWFA.XIS 2/2/94 4:29 PM 



46 
Y 

Y 
n 

4 
t3 
b 

212M.432 PM 

l 

TABLE B.3.3-26(b) 
FUTURE, GREAT MIAMI RIVFR USER, YOUTB 

INACTIVE FLYASH PILE: SURFACE. WATER 
CARCINOGlwIC RISK 

2.5E-10 2.- 2.2E-10 5.9E-19 
1.8E-08 1.9E-07 2.3E-10 4.4E-17 
1.- 1.7E-05 1.2510 2.1E-15 7.9E-05 4.8E-03 1.2E-10 5.8513 
1.8E-06 1.9E-05 1.OE-10 1.9E-15 8.9E-05 5.5E-03 1.OE-10 5.E-13 
3 . 9 W  4.3E-06 3.6E-11 1%-16 1.2E-05 7.2- 3.6E-11 2.6514 
7.1E-05 7.8E-04 5.5511 4.3E-14 Not Applicable 2.1E-03 1.3E-01 5.5E-11 7.2512 
7.3E-08 7.9E-07 1.3E-11 1.OE-17 2.2E-06 1.3E-04 1.3E-11 1.7E-1.5 
6.1E-08 6.7E-07 1.2E-11 8.OE-18 1.8E-06 1.1E-04 1.2E-11 1.4E-15 

8.8E-04 5.4E-02 1.6E-11 8.7E-13 
4.3E-05 2.6E-03 1.6E-11 4.2814 
9 . 0 W  5.5E-02 2.8E-11 1.5E-12 

4.4E-04 4.8EM 1 . 6 1 1  7.7E-14 
U-235/236 2.1E-05 2.3E-W 1.6E-11 3.7E-15 
U-238 4.5E-W 4 . 9 W  2.8E-11 1.4E-13 

Total Pathway: 3.OE-13 Total Pathway: O.OE+OO Total Pathway: 1.1E-11 

2.1E-05 2.1E-10 1.7E-03 9.7E-08 
5.3E-05 5.2E-10 2.6E-03 1.4E-07 

4.6E-05 2.6E-09 

Total Pathway: 2.4E-10 Total Pathway: 1.OE-10 Total Pathway: 6.0E-08 
 tal Rad +aern:r 

- Tdal 

8.7E-18 
3.1E-14 
5.9E-19 
4.4817 
5.8513 
5.E-13 
2.6E-14 
7.3E- 12 
1.8E- 15 
1.4E- 15 
9.4E-13 
4.6E-14 
1.7E-12 

6.1E-08 



IngestiodSurface Water 

I 

Dermal ContacUSurfaa Water Ingestion of Fish 
Compound RtD(derm1 Hazard Compound e RfDo Hazard 

ArSeniC 3.3E- 10 2.9E-04 l.lE-06 Arsenic 2.0E-07 3 . 0 M  6.7E44 
Cadmium 5 .OE- IO l.OE-03 5.OE-07 Cadmium 5.7E-07 l.0E-03 5.7E-04 
Lead 4.9E-12 Lead 8.4E-07 
Toluene 4.SE-09 2.0E-01 2.3E-08 Toluene 1.5E-08 2.0E-01 7.6E-0E 
U-TOTAL 3.3E-09 1.5E-04 2.2E-05 U-TOTAL 9.1E-08 3.OE-03 3.0E-05 

(3-137 3.1E-07 
NP-237 1.4E-04 
PU-238 2.7E-09 
PU-239/240 1.9E-07 

1;- > 
{A. 

& 
* x .  

RA-226 1.7E-05 
RA-228 1.9E-05 
SR-90 4.3E-06 
TH-228 7.8E-04 
TU-230 7.9E-07 
TH-232 6.7E-07 
U-234 4.8E-03 
U-2351236 2.3E-W 
p-238 4.9E-03 

Total Pathway: O.OE+OO 

IngestiodSurface Water 
Conwound RfDlo) Hazard 

Cadmium 1.2E-09 l.OE-03 1.2E-oC 
Lead 3.1E-09 

Arsenic 8.1E-10 3.0E-04 2 . W  

Toluene 2.5E-10 2.0E-01 1 . 3 W  
U-TQTAL 8.1E-09 3.0E-03 2.7E-oC 

TABLE B.3.3-26(b) (continued) 

NONCARCINOGENIC HAZARD 

Dermal ContacUSurface Water 

Not Applicable 

Total Pathway: O.OE+o( 

Inzestion of Fish 
Comwund intake RfDlo) 

-137 
NP-237 
PU-238 
PU-239/240 
RA-226 4.8E-03 
RA-228 5.5E-03 
SR-90 7.2E-04 
TH-228 1.3E-01 
TU-230 1.3E-04 
TH-232 1.1- 
u-234 5.4EM 
U-2351236 2.6E-03 
U-238 5.5EM 

Total Pathway: O.OE+O( 

Total Pathway: 6.7E-06 Total Pathway: 2.3M5 Total Pathway: 1 m  
Total Rad +Chem: 

0 
W 
CJI 
iu 

Total 

6 . M  
5.7E-04 

l.0E-07 
5.5E-05 



TABLE B.3.3-27(a) 
FUTURE, GREAT MIAMI RIVER USER, ADULT 

INACTIVE FLYASH PILE: SEDIMENT 

Ingestion of Sediment 
Risk Compound Conc'n fpCi/& Intake w - 

CS-137 4.6-1 1.4E+01 2.8E-11 3.9E-10 
NP-237 7.7E-01 2.3E+01 2.2E-10 5.1E-09 
PU-23 8 8.1E-02 2.4E+00 2.2E-10 5.3E-10 
PU-239R40 2.1E-02 6.3E-01 2.3E-10 1.4E-10 
RA-226 2.OE+00 5.9E+01 1.2E-10 7.1E-09 

2.2E+00 6.7E+01 1 .OE-10 6.7E-09 RA-228 
8.7E-01 2.6E+01 3.6E-11 9.4E-10 

~ k 8  2.7E+00 8.1E+01 5.5E-11 4.5E-09 
TH-230 2.8E+00 8.3E+01 1.3E-11 l.lE-09 
TH-232 2.3E+00 7.OE+01 1.2E-11 8.4E-10 
U-234 2.2E-06 6.5E-05 1.6E-11 1.OE-15 
U-235R36 5.1E+01 1.5E+03 1.6E-11 2.4E-08 
U-238 7.9E+00 2.4E+02 2.8E-11 6.6E-09 

Carcinogenic Risk 

Dermal ContactlSediment 

F 
U 13 U 

G 
4 
P 

Not Applicable 

Ingestion of Sediment I I  Dermal ContactlSediment 
Comvound Conc'n (mglkg) Intake goJ - Risk I Comuound - Intake SFldenn) Risk 

F 
U 13 U 

G 
4 
P 

9.4E-01 
1.4E+01 
2.5E+01 
2.8E+01 

1.4E-01 
5.5E+00 
9.4E+00 
6.2E+00 
7.3E+00 

1.6E-08 
2.38-07 
4.1E-07 
4.7E-07 
2.38-09 
9.2E-08 
1.6E-07 
1.0E-07 7.3E+00 7.6E-0 
1.2E-07 1.4EM 1.7E4 

Arsenic 7,3E+00 1.2E-07 1.8E+00 2.1E-071 IArsenic 2.8E-08 1.8E+00 5.2MI 
Chromium 
Cobalt 
Lead 
Manganese 

Thallium 

Benzo(a)pyrene 
bis(2-Ethylhexy1)phthalate 

TH-TOT AL 

U-TOT AL 

Chromium 
Cobalt 
Lead 
Manganese 

Thallium 

Benzo(a)p yrene 
bis(2-Ethy1hexyl)phthalate 

TH-TOTAL 

U-TOTAL 

3.6E-08 
5.4E-07 
9.5E-07 
l.lE-06 
5.4E-09 
2.1E-07 
3.6E-07 

l.lE-07 1.6E-02 1.8E-0! 
O.OE+OO 1.7E+01 

(Carbazole l.lE-O1 1.8E-09 2.0E-02 3.5E-111 ICarbazole O.OE+OO 2.0E-02 
Total Pathway 9.7E-07 Total Pathw 5.3E-08 



TABLE B.3.3-27(a) (continued) 

. .I . . .. -.. 

w 
Y Y U 

G 
4 
VI 

GIFSDA.XLS,ln8194, 10:31 Ah4 

Carcinogenic Risk 
Total 

I External RadiationlSediment I 
Compound 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

Intake Risk 
2.4E-0 1 2.0E-06 4.9E-07 
4.1E-01 4.3E-07 1.7E-07 
4.3EM 2.8E-11 1.2E-12 
l.lE-02 2.7E-11 3.OE-13 

1.OE+00 1.2E-08 1.3E-08 
1.2E+00 2.9M6 3.4E-06 
4.6E-01 O.OE+OO O.OE+OO 

1.4E+00 5.6E-06 8.0E-06 
1.5E+00 5.4E-11 7.9E-11 
1.2E+00 2.6E-11 3.2E-11 

l . l M 6  3.OE-11 3.4E-17 
2.7E+01 2.4E-07 6.5E-06 
4.2E+00 3.6E-08 1 SE-07 

Total Pathway: 1.9E-05 

Not Applici )le 

I 
Total Pathway: O.OE+O( 
Total Rad + Chem 

4.9E-07 
1 A M 7  
5.4E-10 
1.4E-10 
2.0E-08 
3.4M6 

8 .OE-06 
1.2E-09 

9.4E-10 

8.7E-10 
l.lE-15 
6.5E-06 
1.6E-07 

- Total 

2.7E-07 

7.6M7 
3 SE-09 
3 .5E-11 

9 - A  

r.J 



TABLE B.3.3-27(a) (continued) 

t 
b. - . 
CI.: 
c'. ., 
,--, - 

NONCAR 

IngestionlSediment 
Compound 

CS-137 1.8E-08 
NP-237 3 .OE-O8 
PU-238 3.2E-09 
PU-239040 8.2E-10 
RA-226 7.7E-08 
RA-228 8.8E-08 
SR-90 3.4E-08 
TH-228 l.lE-07 
TH-230 . l.lE-07 
TH-232 9.1E-08 

U-235036 2.0E-06 
U-238 3.1E-07 

U-234 8.4E- 14 

'INOCENIC HAZARD . 

. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  

Dennal ContactlSediment 

Not Applicable 

Total Pathway: O.OE+OO Total Pathwe O.OE+OO 

t IngestionlSediment 
Compound Intake RfDo 

Arsenic 
Chromium 
Cobalt 
Lead 
Manganese 

Thallium 

Benzo(a)pyrene 
bise-Ethylhexyl)phthalate 
C a rb ez o 1 e 

TH-TOT AL 

U-TOTAL 

2.8E-07 3 .OE-04 
3.7E-08 5.OE-03 
5.4E-07 6.0EM 
9.6E-07 
l . l M 6  1.4E-01 
5.4E-09 
2.28-07 7.OMS 
3.7E-07 3 .OE-03 
2.4E-07 
2.9E-07 2.0EM 
4.1E-09 

Total Pathway: 

9.5E-04 
7.4846 
9.1E-06 

7.8E-06 

3.1E-03 
1.2E-04 

1.4E-05 

4.2E-03 

- Total 

Dermal ContactlSediment 
Compound - Intake RfD(derm1 

Arsenic 6.5E-08 2.9E-04 2.3E-04 1.2E-03 
Chromium 8.5E-08 2.3E-03 3.8E-05 4.5E-05 
Cobalt 1.3E-06 2.7EM 4.6E-05 5.5E-05 
Lead 2.2E-06 
Manganese 2.5E-06 4.28-03 6.0E-04 6.1E-04 
TH-TOT AL 1.3E-08 
Thallium 5.0E-07 7.0E-05 7.1E-03 1.OEM 
U-TOTAL 8.5E-07 1.5E-04 5.6E-03 5.8E-03 
Benzo(a)p yrene O.OE+OO 
bise-Ethylhexy1)phthelate 2.6E-07 I .8EM 1.5E-05 2.9E-05 ' 

Carbazole O.OE+OO 
Total Pathwa 1.4EM 

QIFSDA. S,108/94, 10:31 AM 0 



TABLE B3.3-27(b) 
FUTURE, GREAT MIAMI RIVER USER, YOUTH 

INACTIVE FLYASH PILE: SEDIMENT 
CARCINOGENIC RISK 

NP-237 7.7E-01 9.2E+00 2.2E-10 2.0E-09 
PU-238 8.1EM 9.7E-01 2.2E-10 . 2.1510 
PU-239/240 2.1EM 2.5E-01 2.3E-10 5.8E-11 
RA-226 2.OE+00 2.4E+01 1.2E-10 2.8E-09 Not Applicable 
RA-228 2.2E+00 2.7E+01 1.OE-10 2.7E-09 
SR-90 8.7E-01 l.OE+Ol 3.6511 3.8E-10 
TH-228 2.7E+00 3.2E+01 5.5E-11 1.8E-09 
TH-230 2.8E+00 3.3E+01 1.3E-11 4.3E-10 
TH-232 2.3E+00 2.8E+01 1.2E-11 3.4510 
u-234 2.2E-06 2.6M5 1.6E-11 4.1E-16 
U-239236 5.1E+01 6.1E+02 1.6E-11 9.8E-09 

Total Pathway 2.3E-08 Total Pathway O.OE+O( 

Chromium 9.4E-01 1 .OE-08 
Cobalt 1.4E+01 1.5E-07 
Lead 2.5E+01 2.7E-07 
Manganese 2.8E+01 3.0E-07 
TH-TOTAL 1.4E-01 1.5E-09 
Th a I I i u m 5.5E+00 6.0E-08 

9.4E+00 I .OE47 

Total Pathway 6.3E-07 Total Pathway 2.5E-08 

I FER\CRUZRIUAH\GIFSDY.XLS, 1/28/94. 10:30 AM 
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TABLE B33-27@) (continued) 

CARCINOGENIC RISK 

External RadiatiodSediment 
ComDound Risk 
CS-137 
NP-237 
PU-238 
PU-239R4 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235R36 

9.8E-02 
1.6E-01 
1.7E-02 
4.4E-03 
4.2E-01 
4.7M1 
1.8E-01 
5.7M1 
5.8E-01 
4.9-1 
4.6E-07 

l.lE+Ol 

2.0E-06 2.0E-07 
4.3E-07 7.0E-08 
2.8E-11 4.8E-13 
2.7E-11 1.2E-13 
1.2E-08 5.OE-09 
2.9E-06 1.4E-06 

O.OE+OO O.OE+OO 
5.6846 3.2E-06 
5.4E-11 3.1E-11 
2.6E-11 1.3E-11 
3.OE-11 1.4E-17 
2.4E-07 2.6E-06 

U-238 I .7E+OO 3.6E48 6.0E-08 
Total Pathway 7.5E-06 

I External RadiatiodSediment 

Not Applicable 

T d  

2.0E-07 
7.2E-08 
2.1E10 
5.8E-11 
7.9E-09 
1.4E-06 

3.2E-06 
3.8E-10 

4.6E-10 
3.5E-10 
4.3E-16 
2.6E-06 
6.2E-08 
7.5E-06 

1.6E-07 

4.9E-07 
1.9E-09 
2.3E-11 

Total Pathway O.OE+OO 6.6-7 
Total Rad + Chem: -1 



TABLE B.3.3-27@) (continued) 

NONCARCINOGENIC HAZARD 

IngestiodSediment I I  Dermal ContactlSediment 
Compound - Intake RfDlo) Hazard I I 

(3-137 5.5E+00 
NP-237 9.2E+00 
PU-238 9.7E-01 
PU-239R40 2.5E-01 
RA-226 2.4E+01 
RA-228 2.7E+01 
SR-90 l.OE+Ol 
TH-228 3.2E+01 
TH-230 3.3E+01 
TH-232 2.8E+01 
U-234 2.6E-05 
U-239236 6.1E+02 
U-238 9.4E+01 I 

Total Pathway O.OE+OO 

1.5E-06 2.7E-02 
1.6E-06 2.6E-06 

hthalat 4.7E-07 2.OEM 2.3E-05 

FER\CRUZRIUAH\GIFSDY.XLS, 1/28/94. 10:30 Ah4 
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Table B.3.4-2(a) 
CONSTITUENTS OF POTENTIAL CONCERN (CPC) I Grouadwater I 

0 
L = lognormal N = n o m 1  U = undefined, maximum value used as exposure point concentration 

= no background concentration available 
*+ = radioactive soil screening level calculated according to RAGS Pan B (EPA, 1991). Non radionuclide values taken from EPA Region 111 (EPA 1993) for 10E-7 risk or 0.1 hazard. 
*** = shading indicates groundwater modeling will be performed 
a = aluminum, calcium, magnesium, potassium, iron & sodium are not associated with toxicity to humans under normal circumstances (EPA Region IO, Supplemental Risk Assessment Guidance for Superfund, Aug. 16, 1991) 
b = statistically comparable to background concentrations 
c = quantitative risk assessment not possible 
d = based on lead action level of I5 uglL (Drinking Water Regulations and Health Advisories; EPA 1993) 
e = qualitative use only 
f = detected only once; not detected in other subunit media 
g = for use in describing general aqueous chemistry; not quantitated in risk assessment 
h = below soil screening level 
' low loxicity by expected exposure route 

2/8/94; 151 PM ep c !z 
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Table 83.4.20) I~~t irUed) 
CONSTITUENTS OF POTENTIAL CONCERN ICPC) 
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Table B.3.4-2(c) 
CONSTITUENTS OF POTENTIAL CONCERN (CPC) 

SOLID WASTE LANDFILL: SURFACE WATER 

L = lognormal 
* = no background concentration available 
++ = radioactive soil screening level calculated according to RAGS Part B (EPA, 1991). Non radionuclide values taken from EPA Region III (EPA 1993) for IOE-7 risk or 0. I haza 
+++ = shading indicates groundwater modeling will be performed 
a = aluminum, calcium, magnesium, potassium, iron & sodium are not associated with toxicity to humans under normal 

N = normal U = undefined, maximum value used as exposure point concentration 

circumstances (EPA Region 10, Supplemental Risk Assessment Guidance for Superhrnd, Aug. 16, 1991) 
b = statistically comparable to background concentrations 
c = quantitative risk assessment not possible 
d = based on lead action level of 15 uglL (Drinking Water Regulations and Health Advisories; EPA 993) 



I :  

Table B.3.4-2(c) 
CONSTITUENTS OF POTENTIAL CONCERN (CPC) 

SOLID WASTE LANDFILL: SURFACE WATER 

e = qualitative use only . 
f = detected only once; not detected in other subunit media 
g = for use in describing general aqueous chemistry; not quantitated in risk assessment 
h = below soil screening level 
i = low toxicity by expected exposure route 
j = below EPA Region In tap water screening level and not a CPC in SWL soil 

' P~\CRU?RI\ABQ\SWL_SDSW.XLS; 2/8/94; 2117 PM Page 2 
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Table B.3.4-2(d) 
CONSTITUENTS OF POTENTIAL CONCERN (CPC) 

n n  s s  
b 2 

m m 
Po 13 

2/8/94; 2:lO PM e " f  



e 
Table B.3.4-2(d) (continued) 

L = lognormal 
= no background concentration available 

** = radioactive soil screening level calculated according to RAGS Pad B (EPA, 1991). Non radionuclide values taken from EPA Region I11 (EPA 1993) for 1OE-7 risk or 0.1 hazard. 
*** = shading indicates groundwater modeling will be.performed 
a = aluminum, calcium, magnesium, potassium, iron & sodium are not associated with toxicity to humans under normal circumstances (EPA Region 10, Supplemental Risk Assessment Guidance for Superfund, Aug. 16, I 
b = statistically comparable to background concentrations 
c = quantitative risk assessment not possible 
d = based on lead action level of 15 uglL (Drinking Water Regulations and Health Advisories; EPA 1993) 

N = normal U = undefined, maximum value used as exposure point concentration 

e = qualitative use only 
f = detected only once; not detected in other subunit media 
g = for use in describing general aqueous chemistry; not quantitated in risk assessment 
h = below soil screening level 
i = low toxicity by expeaed exposure route 

~I\CRUZRI\ABQ\SWL-SI)SW.XLS; 2/8/94; 2:10 PM 
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Table B.3.4-2(e) 

SWL: Groundwater - 1000 Series Wells 
CONTAMINANTS OF POTENTIAL CONCERN (CPC) 4. - -  

\ 

a a  q 
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a a 
Table B.3.4-2(e) (continued) 

CONTAMINANTS OF POTENTIAL CONCERN (CPC) 
SWL: Groundwater - 1000 Series Wells 

L = lognormal N'= normal 
a = aluminum, calcium, magnesium, potassium, iron & sodium are not associated with toxicity to humans under normal circumstances 

b = statistically comparable to background concentrations 
c = quantitative risk assessment not possible 
d = based on lead action level of IS uglL (Drinking Water Regulations and Health Advisories; EPA 1993) 
e = qualitative use only 
f = detected only once; not detected in other subunit media 
g = for use in describing general aqueous chemistry; not quantitated in risk assessment 
h = below soil screening level 
i = low toxicity by expected exposure mute 
j = below EPA Region Ill tap water screening level and not a CF'C in SWL soil 
k = below EPA Region In tap water screening level of 10E-6 carciongenic risk or 1.0 hazard 

U = undefined, maximum value used as exposure point concentration 

(EPA Region 10, Supplemental Risk Assessment Guidance for Superfund, Aug. 16, 1991) 

fer\cru2ri\abq\SWI--GWI .XU; 2/8/94; 2 2 5  PM Page 2 of 2 



Table B.3.4-2(f) 
CONSTITUENTS OF POTENTIAL CONCERN (CPC) 

fer\cru2r' 'WI.-GW2.XIS; 2/8/94; 2:30 PM 0 



Table B.3.4-2(9 (continued) 
CONSTITUENTS OF POTENTIAL CONCERN (CPC) 

SWL: Groundwater - 2000 Series Wells 

- .; 
L = lognyrmal 
a = alt&minum, calcium, magnesium, potassium, iron & sodium are not associated with toxicity to humans under normal circumstances 

b = statistically comparable to background concentrations 
c = quantitative risk assessment not possible 
d = based on lead action level of IS uglL (Drinking Water Regulations and Health Advisories; EPA 1993) 
e = qualitative use only 
f = detected only once; not detected in other subunit media 
g = for use in describing general aqueous chemistry; not quantitated in risk assessment 
h = below soil screening level 
i = low toxicity by expected exposure route 
j = below EPA Region 111 tap water screening level and not a CPC in SWL soil 
k = below EPA Region 111 tap water screening level of IOE-6 carciongenic risk or 1.0 hazard 

N = normal U = undefined, maximum value used as exposure point concentration 

(EPA Region 10, Supplemental Risk Assessment Guidance for Superlbnd, Aug. 16, 1991) 

fer\cruZri\ahq\SWL_(iWZ.XW;; 2/8/91; 2:30 PM Page 2 of 2 



TABLE 83.4-4 

SOLID WA!STE LANDHU: SURFACE SOIL 
c~,TREspAssINcYouTE 

0.26 4.OE+OO 2.8E-11 1 IE-IO 
1.19 1.9E+01 2.2E-IO 4 1E-09 
0.77 1.2E+OI 2.2E-IO 2.6E-09 
0.08 1.3E+00 2.3E-10 2 9E-lO 
1.40 2.2E+Ol 1.2E-IO 2.6E-04 
1.68 2.6E4OI 1.OE-IO 2.6E-09 
0.96 1.5E+01 3.6E-ll 5.4E-IC 
1.63 2.5E+OI 5.5E-I 1 1.4E-OS 
6.48 l.OE+OZ 1.3E-ll 1.3E-OS 
1 .51 2.4E+OI I .2E-1 I 2.8E-IC 

Total Pathway: 3.9E-08 Total Pathway: 6.1 E48 

0.85 1.2E-08 
4.64E-06 8.7E49 15.46 2.2E-07 
5.70E-08 l.lE-10 19.01 2.7847 

0.00E+00 O.OE+OO 13.78 2.OE-07 
6.76E-07 1.3E49 225.22 3.2E-06 
3.6OE-11 6.8E-14 0.01 1.7E-IO 3.4E-01 5.8E-I I 

Benzo(a)anthracene 0.37 5.2E-09 l.lE+OO 5.78-09 
0.34 4.88-09 7.3E+00 3.5E-08 
0.71 I.0E-08 9.OE-01 9.1E-09 

Benzo(g ,h ,i)perylene 0.00E+OO O.OE+O &nro(g,h,i)perylene 0.50 7.1E-09 
Benzo(k)fluorenthene 0.39 5.58-09 3.8E-01 2.1E-09 
birrQ-Ethylhexyl) phthalate 1.44E-10 2.7E-13 birrQ-Ethylhexyl) phthaletc 0.05 6.8E-IO 1.4E-02 9.5E-12 

2.31E-IO 4.48-13 0.08 l.lE-09 2.OE-02 2.2E-ll 
0.45 6.48-09 3.2E-02 2.1E-IO 
0.20 2.8E49 8.IE+00 2.3E-08 

Indeno(l,2,3sd)pyrene 0.48 6.88-09 2.OE+00 1.4E-08 
0.06 8.OE-10 

0.00E+00 O.OE+OO 0.53 7.58-09 
Total Pathway: 8.6E10 Total Pathway: 3.0E-07 

Total Rad + Chem 4.0E-08 Total Rad + Chem 3.6E-07 
Q\SWLSOLTY.XLS\I2/28/93; 4 3 1  PM 

c 



TABLE B3.4-4 (continued) 
cuRRENT,TREsPAssINGYouTH 

SOLID WA!Tl'E LANDFILL SURFACE SOIL 
Curcinogrnic Risk 

Chemical 

Compound - Intake SF(derm1 Rist 
Dermal ContactlSoil 

Arsenic 1.6E-08 1.8E+00 2.9E48 
Beryllium 1.7E-08 4.38+@2 7.2E-06 
Cadmium 2.0E-08 
Chromium 3.7E-07 
L a d  4.5847 
TH-TOTAL O.OE+OO 
0 -TOT A L 5.48-06 
4,4'-DDE 8.68-09 3.8E-01 3.2E-09 
Bemo(a)anthracene O.OE+OO 2.6E+00 O.OE+OO 
Bemo(a)pyrene O.OE+OO 1.7E+01 O.OE+OO 
Benzo(b)fluoranthene O.OE+OO 2.IE+00 O.OE+OO 
Benzo(g ,h,i)perylene 3.6E-07 
Benzo(k)fluoranthene O.OE+OO 8.8841 O.OE+OO 
bisO-Ethylhexyl) phthalate 4.6E-10 1 .6EM 7.1E-12 
Carbazole O.OE+OO 
Chryaene O.OE+OO 7.4EM O.OE+OO 
Dibenzo(a,h)anthracene O.OE+OO 1.9E+01 O.OE+OO 
Dibemofuran O.OE+OO 
Indeno(l,2,3-cd)pyrene O.OE+OO 4.7E+00 O.OE+OO 
Phenanthrene 3.8E-07 

Total Pathway: 7.28-06 

CS-137 7.3EM 2.00E-06 l.5E-07 
NP-237 3.4E-01 4.30E-07 1.5E-07 
PU-238 2.2E-01 2.80E-11 6.2E-12 
PU-239/240 2 .3EM 2.70E-I 1 6.38-13 
RA-226 4.0E-01 1.20E-08 4.88-09 
RA-228 4.8E-01 2.90E-06 1.4E-0)C 
SR-90 2.7E-01 0.00E+00 O.OE+W 
TH-228 4.6E-01 5.608-06 2.6E-06 
TH-230 1.8E+00 5.40E-11 1 .OE-10 
TH-232 4.3E-01 2.60E-I1 1.lE-I1 
U-234 1.2E+01 3.00E-11 3.6E-10 
1U-235R36 8.1E-01 2.40847 1.9E-07 
'U-238 2.2E+01 3.60E-08 7.9E-07 

Total Pathway: 5.3E-06 

Risk 
I External RadiatiodSoil 
I Compound & Risk 

Not applicable 

Total Pathway: O.OE+O( 

- Total 

1 SE-07 
1 SE-07 
2.88-09 

7.48-09 
1.4E-06 

2 .6846 
2.6E-09 

1.8E-08 
2.0E-07 
8.58-07 

3.1 E-10 

5.4E-10 

5.6E-IO 

2.0E-07 
7.2E-06 

3.3E-09 
5.7E-09 
3.5E-08 
9.1E-09 

2.1E-09 
1.7E-11 
2.2E-I 1 
2.IE-10 
2.38-08 

1.4E-08 

Total Rad + Chem 7.2E-06 
FER\CRU2RI\ABQ\SWLSOLTY.XLS\l2128/93; 4:3 1 PM 
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TABLE B.3.44 (continued) 
cuRRENTTREspAssINcYouTE 

S O D  WASTE LANDFILL. SURFACE SOIL 

8.01E-07 1.7E-03 0.26 4.OE+00 
3.57E-06 7.4E-03 1.19 1.9E+01 
2.328-06 4.8843 0.77 1.2E+01 
2.46847 5.1E-04 0.08 1.3E+00 
5.698-06 1.2EM 1.40 2.2E+01 

1.68 2.6E+01 5.04E-06 I .OEM 
2.87846 5.98-03 0.96 1.5E+OI 
4.88E-06 I .OEM 1.63 2.5E+01 
1.94E-05 4.OEM 6.48 l.OE+OZ 
4.53846 9.4E-03 1.51 2.4E+01 
1.26E-04 2.6E-01 42.12 6.6E+02 

Total Pathway: O.OE+OO Total Pathway: O.OE+OC 

2.55E-09 2.8E-I 1 
4.648-06 5.IE-08 5.5E-07 9.3E-0: 
5.70E-08 6.3E-10 

0.00E+00 O.OE+OO 
6.768-07 7.4E-09 
3.60E-ll 4.OE-13 

Benzo(a)anthracene 1.16E-09 1.3E-I1 
l.02E-09 l.lE-I1 

Benzo(b)fluoranthene 2.13E-09 2.3E-I I 
Benzo(g,b ,i)perylene 0.00E+00 O.OE+OO 
Benzo(k)fluoranthene 2.66E-09 2.9E-11 
bise-Ethylhexyl) phthalate 1.44E-10 I .6E-12 

2.31E-10 2.58-12 
1.368-09 I .5E-11 
8.00E-IO 8.88-12 

0.00E+00 O.OE+OO 

Total Pathway: 9.3E-0: 
Total Rad + Chem 9.3EM 

4 3 1  PM 

a d  
IngestiodSoil 

Arsenic 6.67 5.5E-07 3.0E-04 1.8E-03 
Beryllium 0.70 5.8E-08 5.0E-03 1.2E-05 
Cadmium 0.85 7.0E-08 I.0E-03 7.OE-05 
Chromium 15.46 1.3E-06 5.0E-03 2.6E-04 
Lead 19.01 1.6E-06 
TH-TOT AL 13.78 I.IE-06. 
U-TOTAL 225.22 1.9E-05 3.0E-03 6.2E-03 

Benzo(a)anthracene 0.37 3.0E-08 
Benzo(a)pyrene 0.34 2.88-08 
Benzo@)fluoranthene 0.71 5.9E-08 
Benzo(g,h,i)perylene 0.50 4.1E-08 
BenzoQfluoranthene 0.39 3.2E-08 
bise-Ethylhexyl) phthalate 0.05 4.0E-09 
Carbazole 0.08 6.4E-09 
'Chrysene 0.45 3.8848 
Dibenzo(a, h)anthracene 0.20 1.7E-08 

0.06 4.68-09 Dibenzofuran 
Indeno(l,2,3-cd)pyrene 0.48 4.0E-08 

Comoound Conc'n (ma/ka) 

4,4'-DDE 0.01 9.9E-10 

I 

Phenanthrene 0.53 4.4E-08 
Total Pathway: 8.4E-03 

Total Rad + Chem 8.4E-03 
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TABLE B3.4-4 (continued) 
cuRRENT,TREspAssLNcYouTB 

S O D  WA!3lE LAMIFILL: SURFACE SOIL 
hbn-can 

dietion Hu 
Dermal ContadSoil 

Not applicable 

Total Pathway: O.OE+O( 

9.38-08 2.9E-04 3.3E-0 
9.7848 5.0E-05 1.9E-0 
1.2E-07 5.0E-05 2.4E-0 
2.2866 2.3E-03 9.68-0 
2.6E-06 
O.OE+OO 

U-TOTAL 3.1E-05 1.5E-04 2.1E-0 
4,4'-DDE 5.0E-08 
Benzo(a)anthracene O.OE+OO 
Benzo(a)pyrene O.OE+OO 
Benzo@)fluoranthene O.OE+OO 
Benzo(g, h ,i)perylene 2.1E-06 
Benzo(k) fluoranthene O.OE+OO 
bis(2-Ethylhexyl) phthalate 2.7E-09 
Carbazole O.OE+OO 
Chrysene O.OE+OO 
Dibenzo(a ,h)anthracene 0 .OE + 00 
Dibenzofuran O.OE+OO 
Indene( 1,2,3 cd)pyrene 0 .OE + 00 
Phenanthrene 2.2E-06 

Total Pathway: 2.1E-0 
Total Rad + Chem 2.1E-01 

2128193; 4:31 PM 

ogcnic H m r d  

CS-137 7.3EM 
NP-237 3.4E-01 
PU-238 2.2E-01 

RA-226 4.0E-01 

SR-90 2.7E-01 
TH-228 4.6E-01 
~ n - 1 3 0  I .8E+00 
TH-232 4.3E-01 
U-234 1.2E+01 

U-238 2.2E +O 1 

PU-239t240 2.3EM 

RA-ua 4 . 8 ~ 4 1  

U-239236 8.1E-01 

Total Pathway: O.OE+W 

External RadiatiodSoil 
Conwound e Hazard 

Not applicable 

Total Pathway: O.OE+O( 

2.2E-03 
2.0E-03 
2.4E-03 
9.4EM 

2.2E-01 

0.3 
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Radiation Risk 
IngestiodSurface Water Dermal ContactlSurface Water 

Compound Conc'n lpCilL) b m RisL , 

PU-238 2.OE-01 5.8E-01 2.2E-IO 1.3E-IO 
U-234 
U-239236 l . 3E+00  3.8E+00 1.6E-l l  6 . I E - l l  
U-238 20.20 5.9E+OI 2 .8E- l l  1.7E-09 

17.20 S.IE+OI 1.6E-l l  8.IE-10 Not applicable 

Ingestiodhrface Water 

bis(2-Ethylhexyl) phthalate 4.00E-03 I.IE-08 1.4E-02 1.5E-IO 
Manganese l.77E-01 4.7E-07 
U-TOTAL 5.93E-02 I .6E-07 

Compound Conc'n(malL1 & m !t& 

I .3E-IO 
8 .  I E-IO 
6 . 1 E - l l  
I .7E-09 

Dermal ContactlSurface Water 
Intnke SFlderm) Compound - p c -  

bis(2-Ethylhexyl) phthalate 4.6E-02 6.OE-08 I . 6 E M  9.4E-1 
Manganese 1 .OE-03 5.8E-08 
U-TOTAL I .OE-03 1.9E-08 

I.IE-09 

3.8E-09 
Total Rad + Chem 2.8E-09 Total Rad + Chem 9.4E-10 Total: 3.86-09 

\ABQ\SWLSWN .X LS\ 12/29/93; 7 :41 AM 
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PU-238 
U-234 
U-23 51236 
U-238 

Radiation Haz 
IngestiodSurface Water 

Comoound Conc'n IDCiIL) & RfDo Hazard 
1.96E-01 5.8E-01 

1.72E+OI S.lE+OI 
1.30E+00 3.8E+00 
2.02E+OI 5.9E+OI 

? 
e( 
U Y 

G 
u3 

I Total Pathway: O.OE+OC 

ComDound Conc'n ImaIL) & RfDo Hazard 
bis(2-Ethylhexyl) phthalate 4.00E-03 6.2E-08 2.0E-02 3.1E-06 
Manganese 1.77E-01 2.88-06 l.4E-01 2.0E-05 
U -TOT A L 5.93E-02 9.38-07 3.0E-03 3.1E-04 

d 

I Dermal Contact/Surface Water 

Not applicable 

Totel Pathway: O.OE+O( 

1 Chemical Hazard 1 
I IneestiodSurface Water I I Dermal ContactISurface Water I 

65 
. .  

I 
Total Pathway: 3.38-04 

Total Rad + Chem 3.3E-04 

Compound RtD(derml Hazard 
bis(2-Ethylhexyl) phthalate 3.5E-07 I . 8 E M  2.OE-0 
Manganese 3.4E-07 4.28-03 8.IE-0 
U-TOTAL l.IE-07 1.5E-04 7.6E-0 

I 
Total Pathway: 8.6E-04 

2.3E-05 
1 .OE-04 
1.1E-03 

Total Rad + Chem 8.68-04 Total: 1.2E-03 

! FER\CRUZRI\ABQ\SWLSWY .XLS\i2/29/93; 7:47 AM 



TABLE B.3.4-6 
c m ,  TRESPASSING YOUTH 

SOLID WASTE LANDFILL: SEDIMEIW 

3.6E-02 0. Not applicable 
PU-239I240 
RA-226 
RA-228 ' 

SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-23SR36 
U-238 

3.98-02 
9.7E-01 

1.07 
9.9E-01 
7.3E-01 

1.0s 
5.Z-01 

4.18 
2 .SE-0 1 

6.8 

0.6084 2.30E-IO 
15.132 1.20E-IO 
16.692 1.00E-IO 
15.444 3.60E-I1 
11.388 5.SOE-11 
16.38 1.30E-I 1 
8.892 I.2OE-ll 

65.208 1.60E-I I 
3.9 1.60E-ll 

106.08 ' 2.80E-I1 
Total Pathwav 

i.4~-III 
I .8E-09 
1 .7E-09 
S.6E-IO 
6.3E-IO 

1.IE-lII 
1 .om9 
6.2E-11 
3.OE-09 
l.lE-08 

2 . 1 ~ - I O  

- 
~ 

IngcstiodScdimcnt 
Conc'n(mE/k& - Risk Compound & a 

Bcnzo(a)anthraccsc 
&nzo(a)pyrcnc 
&nzo(b)fluomnthcne 
Bcnzo(g,h.i)pcrylcnc 
Bcnzo(lr)fluomnthcnc 
bis(2-Ethylhcxyl) phthalats 
Carbazole 
Chryscnc 
Fluoraalhcnc 
lodeno( I ,2f-cd)pyrcnc 
P h C l U I t h ~ f f i  

pY== 
Arsenic 
Chromium 
Cobalt 
Lead 
Mmgancac 
Silicon 

Thallium 
TH-TOTAL 

0.500 
o.ss0 
0.730 
0.240. 
0.270 
0.053 
0.120 
0510 
1.400 
0.310 
1 .om 
0.990 
5 3 0  

1150 
6.40 
14.1 
1640 
1330 
s.20 

0.760 

7.1E-09 
7.8E-09 
I .OE-08 
3.48-09 
3.8E-09 
7.5E-10 
I .7e-09 
7.28-09 
2.OE-08 
4.4E-09 
1.4E-08 
1 . W 0 8  
7%-08 
1.6E-07 
9.IE-08 
2.OE-07 
2.3E-OS 
1.9E-OS 
7.48-08 
l.lE-08 

I.IE+OO 7.8E-0! 
7.3@+00 5.E-01 

9.OE-01 9.3E-0! 

3.8E-01 I.SE-O! 
1.4E-02 I.IE-l 

3.2E-02 2.3E-1( 

2.0@+00 8.8E-O! 

1.75 1.3E-0 

U-TOTAL 24.00 3.48-07 
Total Pathway: 2.2E-0 

BQSWLSEDTY.XLS\IZRX/93; 4:41 PM FER'W 

PU-2390 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TU-232 
U-234 

0.011112 2.7e-11 
0.276384 1.2E-08 
0.304877 2.9E-06 
0.282082 0 

0.208 S.6E-06 
0.299178 5.4E-I I 
0.162411 2.6E-I1 
1.1910l4 3E-ll 
0.071233 2.4E-07 
1.937534 3.6E-08 

Total Pathwav: 

3 .OE- I3 
3.38-09 
8.88-07 

o.oe + oc 

1.6E-ll 
4.28-12 
3.6E-ll 
I .7@-08 

2.28-06 

I .2e-oc 

7.015-08 

Chemical Ris 

I Dermal Contact/Scdimcnt I I  External RadiatiodScdiment 
Compouod Intake SFfdcrm) Risk I Compoun SFJcJ Risk 

&nzo(a)anthraccnc 0.0@+00 2.6@+00 O.OE+OO 
Bcruo(a)pyrcnc O.OE+OO 1 . 7 E + O I  O.OE+OO 
Bcnzo(b)fluoranlhcnc O.OE+OO 2.IE+00 0.0@+00 
Bcnzo(g,h,i)pcylcnc 1 .S5E-07 
Bcnzo(k)fluomnthcnc 0.0@+00 8.8E-01 0.0@+00 
bis(2-Ethylhcxyl) phthalate 4.S8E-10 1.6E-02 7.1E-12 
Carbazole O.OE+OO 
Chryscnc O.OE+OO 
Fluoranlhcnc O.OE+OO 
Indcno(l.2.3-cd)pyrenc O.OE+OO 4.7@+00 O.OE+OO 
Phcnanthrcnc 6.47E-07 
pY== 6.4lE-07 
Arsenic 1.14E-08 l.8@+00 2.1E-08 
Chromium 2.488-07 
Cobalt 1.388-07 
Lead 3.048-07 
Mmgancac 3.548-os 
Silicon O.OE+OO 
TH-TOTAL O.OE+OO 
Thallium 1.648-08 
U-TOTAL s. 188-07 

Total Pathway: 2.lE-08 
Total Rad + Cbcm 2.38-07 Tolal Rad + Chcm 2.1E-08 

Not 'applicable 

7.88-08 
l.2E-IO 
l.4E-10 
S.lE-09 
8.98-07 
S.6E-10 
I .2E-06 
2.38-10 
I.IE-IO 
I .  IE-09 
I .7E-08 
7.38-08 

7.88-09 

9.38-09 
. s.7e-08 

I .58-09 
I .8@-11 

2.3E-10 

8.88-09 

I .SE-07 

Total Pathway: O.OE+OO 

Total Rad + Cbcm 2.2@-06[- 



TABLE B.3.4-6 (conlinued) 
CURRENl', TRESPASSING YOUTH 

SOLID WASTE LANDFILL: SEDIMENT 

NP-237 
PU-238 
PU-239f.240 
FtA-226 

SR-90 
TH-228 
TH-230 
TH-232 
U-234 

RA-228 

u - m n 3 6  

0.62 
0.036 
0.039 
0.97 
1.07 
0.99 
0.73 
1.05 
0.57 
4.18 
0.25 

9.672 
0.5616 
0.6084 
15.132 
16.692 
15.444 
11.388 
16.38 

65.208 
3.9 

8.892 

Not applicable 

U-238 6.8 106.08 
Total Pa 0.08+00 Total Path O.OE+OC 

LogcstiodScdiment 
Comwund Conc'n(me/kg) & RtDD(o) Hazard 

&azo(a)anthraccnc 
&azo(a)pyrenc 
&azo@)fluoranthcnc 
&azo(g,b,i)pcrylcnc 
&nzo(k)fluomthcnc 
bin@-8thylhcxyl) phthalate 
carbazole 

Fluoranthcnc 
lodeno( I ,2.3-cd)pyrcnc 
Pbcnnnthrcnc 
Pyrenc 
Arsenic 
Chromium 
Cobalt 
Lcad 
Mangancsc 
Silicon 

Thallium 

Chryscac 

TH-TOTAL 

U-TOTAL 

0.500 4.148-08 
0.550 4.568-08 
0.730 6.058-08 
0.240 1.99848 
0.270 2.24848 
0.053 4.398-09 2.OE-02 
0.120 9.948-09 
0.510 4.228-08 
1.400 1.168-07 4.0E-02 
0.310 2.57E-08 
1.000 8.288-08 
0.990 8.28-08 3.0842 

11.500 9.538-07 5.08-03 
6.400 5.3847 

14.100 1.178-06 
1640 0.000136 1.4E-01 
1330 0.00011 

5.200 4.318-07 
0.760 6.298-08 7.08-05 

24.000 3.99846 3.08-03 
Total Pathway: 

5.300 4.398-07 3.0844 

2.284 

2.98-0 

2.7E-0 
1.58-0 
1.98-0 

9.78-0 

9.OE-0 
6.684 
4.28-0 

0.053 4.00843 b 2.67E-09 0.018 1.4884 
0.120 O.OE+OO 
0.510 O.OE+OO 
1.400 3.00841 5.38-06 0.0172 3.1844 

Indcno( 1,2,3-cd)pyrenc 0.310 O.O8+OO 
1.000 3.008-01 b 3.788-06 
0.99 3.008-01 b 3.748-06 1.3842 2.9E-04 
5.3 1.008-03 b 6.67E-08 2.98-04 2.38-04 

6.4 1.008-02 b 8.068-07 
11.5 1.008-02 b 1.458-06 2.38-03 6.48-04 

4.28-03 4.98-01 

Total Pathway: 7.2EM 
Total Rad + Chcm 4.28-03 

3.7E-07 

3.IE-04 

2.9E-04 
1 . 7 ~ 0 3  
8.3E-04 

a n  S.OE-02 

232-03 
2.18-02 

S.OE-02 

232-03 
2.18-02 

! FER\CRUZRIU\BQ\SWLSEDTY.XLS\IZR8/93; 4:41 PM 
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. TABLE B3.4-7(8) 
CURRENT, OFF-PROPERTY FARMER 

SOLID WA!?lE LANDFILL: SURFACE SOIL 

Arsenic 3.298-10 2.1E-lI I.SE+OI 3.2E-IO 
Beryllium 3.458-1 1 2.2E-12 8.4E+00 1.9E-I 1 
Cadmium 4.2OE-ll 2.78-12 
Chromium 7.64E-IO 5.OE-11 4.1E+Ol 2.OE-09 
Lend 9.398-10 ‘ 6.1E-ll 
TH-TOT AL 0.00E+00 O.OE+OO 
U-TOTAL I.llE-08 7.2E-IO 
4,4‘-DDE 5.938-33 3.88-14 
Benzo(a)anthracene l.9lE-I1 I.2E-12 8.9E-01 I.IE-12 
Benzo(a)pyrene 1.68E-ll l.lE-12 6.1E+00 6.68-12 
Benzo(b)fluoranthene 3.5lE-ll 2.3E-12 7.5E-01 1.7E-I2 
Benzo(g,h,i)perylene 0.00E+00 O.OE+OO 
Benzo(k)fluoranthene 4.378-11 2.8E-12 3.2E-01 9.IE-13 
bisO-Ethylhexyl) phthalate 2.378-12 1.5E-13 
Carbazole 3.808-12 2.5E-13 
Chrysene 2.24E-ll 1.5E-12 2.7E-02 3.9E-14 
Dibenzo(8,h)anthracene 9.888-12 6.48-13 6.8E+00 4.4E-12 
Dibenzofuran 0.00E+00 O.OE+OO 

Phenanthrene 0.00E+00 O.OE+OO 
Indeno(l,2,3-cd)pyrene 2.378-10 l.5E-I 1 1.7E+00 2.6E-I I 

Total Pathway: 2.4E-0 

Chrcinogcnic Risk 
Radiation Risk 

Inhalation of ParticulateslSoil 
Compound Conc’n in Air (pCilm3) w Risk 

cs-137 1.32E-08 1.5E-03 I .9E-1 I 2.98-14 
NP-237 5.67848 6.68-03 2.9E-08 1.9E-IO 
PU-238 3.818-08 4.4843 3.9E-08 1.7E-10 
PU-239R40 4.06849 4.7844 3.88-08 I .8E-I 1 
RA-226 9.37848 I.IE-02 3.0E-09 3.3E-ll 
RA-228 8.30848 9.68-03 6.9E-10 6.6E-12 
SR-90 4.728308 5.SE-03 6.2E-ll 3.48-13 
TH-228 , 8.08E-08 9.4E-03 7.8E-08 7.3E-10 

TH-232 7.468-08 8.6E-03 2.8E-08 2.4E-10 
TH-230 3.20E-07 3.7E-02 2.9E-08 l.lE-09 

U-234 2.08846 2.4E-01 2.6E-08 6.3E-09 

U-238 3.8lE-06 4.4E-01 5.28-08 2.3E-08 
Total Pathway: 3.2E-0t 

U-235R36 1.40E-07 1.6E-02 2.5E-08 4.IE-10 

I Chemical Risk 

I Inhalation of ParticulateslSoil 
Compound Conc’n (malm31 - Intake Risk 

2.9E-14 
1.9E-10 
I .7E-IO 
I .8E-l1 
3.3E-I I 
6.6E- 12 
3.4E-13 
7.3E-10 
1.1E-09 

6.3E-09 

2.3E-08 

2.4E-IO 

4. I E- IO 

3.2E-10 
1.9E-I 1 

2.0E-09 

l.lE-12 , 
6.68-32 
I .7E-12 

9.IE-13 

3.9E- I4 
4.4E-12 

2.6E-ll 

IV\BQ\SWCSOFRF.XLS\I2128/93; 10:39 Ah4 
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TABLE B.3.4-7(a) (continued) 

SOLID WASTJI LANDFILL: SURFACE SOIL 
Non-carcinogenic Hazord 

CURRENT, OFF-PROPERTY FARMER 

Compound Conc'n-Air (pCilm3) RfDo Hezard 
CS-137 1.32E-08 1.5E-03 
NP-237 5.67E-08 6.68-03 
PU-238 3.818-08 4.48-03 
PU-239R40 4.068-09 4.7E-04 
RA-226 9.37E-08 1 . I E M  
RA-228 8.30E-08 9.6E-03 
SR-90 4.72848 5.5E-03 
TH-228 8.088-08 9.48-03 
TH-230 3.208-07 3.7EM 
TH-232 7.46848 8.68-03 
U-234 2.08846 2.48-01 
U-239236 , l.40E-07 1.6EM 
U-238 3.81E-06 4.4E-01 

Total Pathway: O.OE+OC 

Compound Conc'n (mnlm3) Intake RfDo Hazerd 
Arsenic 3.29E-10 2.1E-ll 
Beryllium 3.458-1 1 2.2E-12 
Cadmium 4.208-11 2.78-12 
Chromium 7.648-10 5.OE-I 1 
Lead 9.398-10 6.1E-11 
TH-TOT AL 0.00E+00 O.OE+OO 
U-TOTAL I.llE-08 7.2E-10 
4,4'-DDE 5.93 E- 13 3.88- 14 
Benzo(a)anthracene 1.9lE-11 1.28-12 
Benzo(a)pyrene 1.68E-ll 1.18-12 
Benzo(b)fluoranthene 3.5lE-ll 2.38-12 
Benzo(g,h,i)perylene 0.00E+00 O.OE+OO 
Benzo(k)fluoranthene 4.37E-11 2.88-12 
bis(2-Ethylhexyl) phthalat 2.378-12 1.5E-13 
Carbazole 3.808- 12 2.58- 1 3 
Chrysene 2.24E-ll 1.5E-12 
Dibenzo(a,h)anthracene 9.88E-3-12 6.48-13 
Dibenzofuran 0.008+00 O.OE+OO 

Phenanthrene 0.00E+00 O.OE+OO 
Indeno(l,2,3-cd)pyrene 2.378-10 1 .SE-l I 

Total Pathway: O.OE+O( 0 OE+W 
Total Rad + Chem 0 OE+OO 

LM 

. .  . 



TA LE 8.3.4-78) 
CURRENT, OFF-PROPERTY CHILD 

SOLID W A S E  LANDFILL: SURFACE SOIL 
Garcinogrrric Risk 

I.32E-08 2.8E-05 1.9E-ll 5.3E-16 
5.67E-08 1.2E-04 2.9E-08 3.5E-12 
3.818-08 8.OE-05 3.9E-08 3.IE-12 
4.068-09 8.5846 3.88-08 3.28-13 
9.37E-08 2.0E-04 3.0E-09 5.9E-I3 
8.30848 1.7E-04 6.9E-10 l2E-I3 
4.72E-08 9.9845 6.2E-11 6.1E-IS 
8.08848 1.7E-04 7.8E-08 I .3E-1 I 
3.20E-07 6.7844 2.9E-08 1.9E-1 I 
'7.46808 1.6E-04 2.8E-08 4.4E-12 
2.088-06 4.4843 2.6E-08 l.lE-IO 
1.40E-07 2.9E44 2.5E-08 7.4E-12 

Total Pathway: 5.8E-1( 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lend 
TH-TOTAL 
U-TOTAL 
4,4'-DDE 
Benzo(a)anthracene 
Benzo(a)p yrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis0-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 

FER\C \ABQ\SWCSOFRC. XLSU 2/28/93; I0:38 A M  

Bll) 

Cbemkal Risk 
Inhalation of Pa~ticulatedSoil 

Compound Conc'n Imalkg) - Intake Risk 
3.29E-10 1.8E-12 1.5E+01 2.7E-1 I 
3.45E-I1 1.9E-13 8.4E+00 1.6E-12 
4.20E-I 1 2.3E-13 
7.648-10 4.2E-12 4.1E+01 1.7E-IO 
9.39E- 10 5.1 E-12 

0.00E+00 O.OE+OO 
l.llE-08 6.1E-I1 
5.938-33 3.2E-15 
l.9lE-I1 1.OE-13 8.9E-01 9.3E-14 
1.68E-ll 9.2E-14 6.1E+00 5.68-13 
3.51E-ll i.9E-13 7.5E-01 1.4E-13 

0.00E+00 O.OE+OO 
4.378-11 2.4E-13 3.2E-01 7.7E-14 
2.378-12 I.3E-14 
3.808-12 2.IE-14 
2.248-11 1.2E-13 2.7E-02 3.3E-IS 
9.888-12 5.48-14 6.8E+00 3.7E-13 

0.00E+00 O.OE+OO 

0.00E+00 O.OE+OO 
2.378-10 1.3E-12 1.7E+00 2.26-12 

Total Pathway. 2 OE-l( 

5.3E-16 
3.5E-12 
3. I E-12 
3.2E-I3 
5.9E- I3 
I .2E-13 
6. I E-I 5 
1.3E-11 
I .9E4 I 
4.4E-12 
l.lE-10 
7.48-32 
4.2E- IO 

2.7E-11 
1.6E-12 

1.7E-10 

9.38-14 
5.6E-I 3 
1.4E-13 

7.7E-14 

3.3E- 1 5 
3.7E-13 

2.2E- I2 

Total Rad + Chem 7.9E-101TotaI: 7.9E-101 
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TABLE B.3.4-7(b)(continued) 

SOLID WASTE LANDFILL: SURFACE SOIL 
Non-carcinogenic Hazard 

CURRENT, OFF-PROPERTY CHILD 

Radiation Hazard 
Inhalation of ParticulateslSoil 

Compound Conc'n-Air (pCilm3) RfDo Hazard 
cs-137 1.32E-08 2.8E-05 
NP-237 
PU-238 
p u - m n 4 0  
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

5.67848 1.2E-04 
3.81E-08 8.OE-05 
4.06849 8.5846 
9.37E-08 2.0E-04 
8.30E-08 1.7E-04 
4.72848 9.98-05 
8.08E-08 I .7E-04 
3.20E-07 6.7E-04 
7.468-08 I .6E-04 
2.08E-06 4.4E-03 
1.40E-07 2.98-04 
3.818-06 8.0E-03 

Total Pathway: O.OE+OO 

Inhalation of ParticulateslSoil 
Compound Conc'n (mglkg) - Intake RfDo Hazard 

Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOT AL 
4,4'-DDE 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g ,h ,i)perylene 
BenzoQfluoranthene 
bis(2-Ethylhexyl) phthalat 
Carbazole 
Chtysene 
Dibenzo(e,h)anthracene 
Dibenzofuran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 

I Arsenic 3.298-10 2.1E-I1 
3.458-3 1 2.2E-12 
4.20E-11 2.7E-12 
7.64E-IO 4.9E-1 I 
9.39E-10 6.OE-I I 

0.00E+00 O.OE+OO 
l.llE-08 7.1E-10 
5.93E-13 3.88-14 
1.9lE-11 I .2E-12 
1.68E-ll l.lE-12 
3.51E-I 1 2.2E-12 
0.00E+00 O.OE+OO 

4.378-3 1 2.88-12 
2.378-32 1.5E-13 
3.808-12 2.4E-I3 
2.24E-11 1.4E-12 
9.88E-I2 6.3E-I3 

0.00E+00 O.OE+OO 

0.00E+00 O.OE+OO I 

2.37E-10 1.5E-11 

Total Pathway,: O.OE+OC 

! FER\CRU2RI\ABQ\SWCSOFRC.XLS\12128/93; 10:38 A M  
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Total Rad + Chem O.OE+OO Total: O.OE+OO 



TABLE B.3.4-W 

SOLID WASl'E LANDFILL BEEF AND MILK @Urn AFFECTED) 
CURRENT, OFT-PROPERTY FARMER 

2.25847 4.1E-04 
I .32E-09 2.4E-06 

1.638- 3 .OE03 
1.40E-06 2.6E-03 
I.00E-06 1.8E-03 
3.03E-08 5.68-05 
1.33E-07 2.4E-04 
3.10E-08 5.7E-05 
2.89E-05 5.3E-02 
1.94E-06 3.6E-03 
5.29E-05 9.7E-02 

1.40E-IO 2.6E-07 

2.2E-IO 9.1E-14 
2.2E-IO 5.3E-16 
2.3E-10 5.9E-17 
1.2E-IO 3.68-13 
1.OE-IO 2.6E-13 
3.6E-I 1 6.68-34 
5.5E-11 3.1E-15 
1.3E-11 3.2815 
I .2E-l1 6.8E-16 
1.6E-11 8.58-13 
I .6E-11 5.7E-14 
2.8E-1 I 2.78-12 

(Strcinogmic Risk 
lrm 

IngestionlMilk 
Compound Conc'n-Milk bCiIL) m w Risk 

cs-137 6.58-06 4.8EM' 2.8E-ll 1.3E-12 
NP-237 
PU-238 
PU-239nW 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 

2.0E-08 
2.6E- IO 
2.8E-11 
2.9E-06 
2.5E-06 
5.0E-06 
2.58-08 
l.lE-07 
2.68-08 
8.7845 
5.8E-06 

1 SE-04 
I .9E-06 
2.1E-07 
2.2E-02 
I .8EM 
3.7E-02 
I . 9 E U  
8.1E-04 
I .9E-04 
6.4E-01 
4.3E-02 

2.2E-10 3.3E-14 
2.2E-IO 4.3E-16 
2.3E-IO 4.7E-17 
I .2E-10 2.6E-12 
1.OE-10 1.8E-12 
3.6E-11 1.3E-12 
5.5E-I1 1.OE-14 
1.3E-ll l.lE-14 
I.2E-ll 2.3E-15 
I .6E-I I 1 .OE-ll 
1.6E-ll 6.9E-13 

U-238 1.6E-04 1.2E+OO 2.8E-ll 3.3E-ll , 

Total Pathway: 5.4E-12 Total Pathway: 5.1E-ll 

Benzo(b)fluoranthene 
Benzo(g, h , i)pery lene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 

Dibenzo(a,h)anthracene 

Indeno(l,2,3-cd)pyrene 

2.398-09 2.5E-12 4.3E+OO l.lE-I1 
1.74E-08 1.8E-11 
2.928-07 3.OE-IO 
1.968-08 2.OE-I 1 
O.OE+OO O.OE+OO 

I.5E-07 I .6E-10 
1.6E-10 1.6E-13 3.4E-01 5.6E-14 
7.8849 8.1E-12 l.lE+OO 8.9E-12 
1.6E-08 1.7E-ll 7.3E+OO 1.2E-IO 

I 1.3E-07 1.4E-10 9.0E-01 1.2E-10 
O.OE+OO O.OE+OO 

3.48-07 '3.5E-IO 3.8E-01 l.3E-10 
4.4E-I I 4.5E-14 1.4E-02 6.3E-16 
2.7849 2.8E-12 2.OE-02 5.68-14 
9.3849 9.5E-12 3.2E-02 3.1E-13 
9.58-09 9.88-12 8.1E+OO 7.9E-ll 

O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
l.lE-06 l.lE-09 2.OE+OO 2.3E-09 

InnestionlMilk I 
Compound Conc'n-Milk (malL) m w Risk 

Arsenic 1.4E-09 5.68-12 1.8E+OO 9.98-12 
Beryllium 2.28-12 8.8E-I5 4.3E+OO 3.88-14 
Cadmium 3.2E-09 1.3E-11 O.OE+OO O.OE+OO 
Chromium 8.0E-08 3.3E-IO O.OE+OO O.OE+OO 
Lead I .6E-08 6.7E-1 I O.OE+OO O.OE+OO 
TH-TOT AL O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
U-TOTAL 4.68-07 1.9E-09 O.OE+OO O.OE+OO 
4,4'-DDE 5.1E-10 2.IE-12 3.4E-01 7.1E-13 
Benzo(a)anthracene 2.5E-09 1.OE-ll l.lE+OO 1.1E-I1 
Benzo(a)p yrene 5.28-09 2.1E-ll 7.3E+OO 1.6E-IO 
Benzo@)fluoranthene 4.28-08 1.7E-IO 9.OE-01 1.6E-IO 
Benzo(g,h,i)perylene O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
Benzo(k)fluoranthene' 1.1E-07 4.4E-10 3.8E-01 l.7E-IO 
bis(2-Ethylhexyl) phthalate 1.4E-I I 5.7E-14 I . 4EM 8.OE-16 
Carbazole 8.6E-IO 3.5E-12 2.0E-02 7.lE-14 
Chrysene 2.9849 1.2E-I1 3.2E-02 3.96-13 
Dibenzo(a,h)anthracene 3.0E-09 1.2E-ll 8.IE+OO I.OE-IO 
Dibenzohran O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
Indeno(l,2,3-cd)pyrene 3.58-07 1.5E-09 2.OE+OO 2.9849 
Phenanthrene O.OE+OO O.OE+OO O.OE+OO O.OE+OO 

Total Pathway: 2.9E-09 Total Pathway: 3.5849 

I S  

1:40 PM Total Rad + Chem 2.9849 

fl, 

. ' 5  
~ ._ . 

Total 

2.3E- I2 
I .2E-13 
9.6E-16 
I.lE-16 
2.9E- I2 
2.1 E- 12 
I .4E-I2 
I .3E-14 
I .4E-14 
3 .OE- I5 
1 .  I E-I 1 
7.4E-13 
3.5E-ll 

9.2E-I 1 
1.lE-I1 

7.66-13 
2.OE-I 1 
2.8E- IO 
2.8E- IO 

3.OE-IO 
1.4E-I5 
I .3E-13 
6.9E-13 
1.8E-IO 

5.2E-09 

6.4E-09 
Total Rad + Chem 3.6E-09 Toral: -w 



TABLE B.J.M(a) (continued) 

SOLID WASTE LANDFILL BEEF AND MILK DUST AFFECTED) 
CURRENT, OFF-PROPERTY FARMER 

h 

Compound Conc'n in Beef CvCilkg) W Rfi)o 
cs-137 1.85E-05 3.4EM 
NP-237 2.258-07 4.1E-04 
PU-238 1.32E-09 2.48-06 

RA-226 I .63E-06 3 .OE-03 
RA-228 1.40E-06 2.6E-03 
SR-90 l.OOE-06 1.8E-03 
TH-228 3.03E-08 5.6E-05 
TH-230 1.33E-07 2.48-04 
TH-232 3.10E-08 5.7845 
U-234 2.898-05 5 .3EM 
U-235M6 1.94846 3.6E-03 
U-238 5.29E-05 9.7EM 

PU-2391240 1.40E-10 2.6E-07 

Total Pathway: O.OE+OO 

i-carcinogenic Hazard 
P Hazard 

IngestionlMilk 
Compound Conc'n-Milk (oCi/L) W Risk 

cs-137 6.5E-06 4.8E-02 
NP-237 2.0E-08 1 SE-04 
PU-238 2.6E-10 1.9E-06 
PU-239I240 2.8E-I1 2.1E-07 
RA-226 2.98-06 2 .2EM 
RA-228 2.5E-06 1 .8EM 
SR-90 5.OE-06 3 .7EM 
TH-228 , 2.5868 1.9E-04 
TH-230 l.lE-07 8.1E-04 
TH-232 2.6E-08 1.9E-04 
U-234 8.7E-05 6.4E-01 
U-239236 5.88-06 4.3E-02 
U-238 1.6E-04 I .2E+00 

Total Pathway: O.OE+O( 

IAnrenic 
Beryllium 
Cadmium 
Chromium 
Lead 

I 

TH-TOTAL 
U-TOTAL 
4.4'-DDE 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g,h,i)perylene 
BenzoQfluoranthene 
bis@-Ethylhexyl) phthalate 
,Carbazole 
iChrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno(l.2.3-cd)pyrene 

4.58E-08 4.7E-1 I 
2.39E-09 2.5E-12 
I .748-08 1.8E-11 
2.92E-07 3.OE-IO 
1.96E-08 2.OE-ll 
O.OE+OO O.OE+OO 

I.5E-07 1.6E-10 
I .6E-l0 1.6E-13 
7.8E-09 8.1E-12 
1.6E-08 1.7E-11 
1.3E-07 1.4E-10 

O.OE+OO O.OE+OO 
3.4E-07 3.5E-10 
4.4E-11 4.58-14 
2.7E-09 2.88-12 
9.38-09 9.5E-12 
9.5849 9.88-12 

O.OE+OO O.OE+OO 
l.lE-06 l.lE-09 

O.OE+OO O.OE+OO 

3.0E-04 1.6E-07 
5.0E-03 4.9E-10 
I.0E-03 1.8E-08 
5.0E-03 6.0E-08 

3.0E-03 5.3E-08 

2.OEM 2.2E-12 

4.00E-03 O.OE+OO 

I 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOT AL 
U-TOTAL 
4,4'-DDE 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g, h,i)perylene 
Benzo(k)fluoranthene 
bis@-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indene( I ,2.3-cd)pyrene 
Phenanthrene 

I .4E-09 

3.2E-09 
8.0E-08 
1.6E-08 

O.OE+OO 
4.68-07 

2.58-09 
5.2E-09 
4.2E-08 

O.OE+OO 
1.1E-07 

2.2E- 12 

5.1 E- 10 

1.4E-I I 
8.6E-IO 
2.9E-09 
3 .OE-09 

O.OE+OO 
3.58-07 

O.OE+OO 

5.6E-12 3.0E-04 1.9E-08 
8.8E-15 5.0E-03 I .8E-l2 
1.3E-1 I I .OE-03 1.3E-08 
3.3E-10 5.0E-03 6.58-08 
6.7E-1 I 

O.OE+OO 
1.98-09 3 .OE-03 6.3847 
2.1E-12 
1 .OE-ll 
2.1E-ll 
1.7E-IO 

O.OE+OO 
4.4E-IO 
5.78-14 2.OE-02 2.88-12 
3SE-12 
1.2E-I1 
1.2E-1 I 

O.OE+OO 4.0843 O.OE+OO 
I SE-09 

O.OE+OO 
Total Pathway: 2.98-07 Total Pathway: 7.3E-07 

I .8E-07 

3.1E-08 
1.3E-07 

4.9E-IO 

6.8847 

FER\CRU2RI\ABQ\SWBMFRF.XU\12/28/93; I :40 PM Total Rad + Chem 2.9E-07 Total Rad + Chem 7.3E-07 

1.J 

, 



TABWB 8(b) 

S O D  WASTE LANDFIU: BEEF AND MILK @USr AFFECTED) 
CURRENT, OFF-PROPERTY CElLD 

1.85E-05 
2.25E-07 
1.32849 

I .63E-06 
I .40E-06 
1 .WE46 
3.03E-08 
1.33847 
3.10E-08 
2.89845 
1.94E-06 
5.29E-05 

I .40E-IO 

l.lE-03 
1.4E-05 
8.0848 
8.5E-09 
9.9E-05 
8.5E-05 
6. I E45  
1.8E-06 
8.1E-06 
I .9E-06 
I .8E-03 
1.2E-04 
3.2E-03 

2.8E-11 3.2E-14 
2.2E-10 3.OE-15 
2.2E-IO 1.8E-17 
2.3E-IO 2.OE-18 
1.2E-IO 1.2E-14 
1.OE-10 8.58-15 
3.6E-ll 2.2E-IS 
5.SE-ll 1.OE-16 
1.3E-ll 1.1E-16 
1.2E-11 2.3E-17 
I .6E-l1 2.8E-14 
1.6E-ll 1.9E-15 
2.8E-11 9.OE-14 

Carcinogenic Risk 
HI Risk 

IngestionlMilk 
Compound Conc'n-Milk (DCiIL) intake 

cs-137 6.5846 9.2E-03 2.8E-ll 2 6E-13 
NP-237 ' 2.0E-08 2.9E-05 2.2E-IO 6.4E-15 
PU-238 2.6E-IO 3.88-07 2.2E-10 8 3E-17 
PU-239t240 2.8E-I I 4.0E-08 2.3E-IO 9.2E-I8 
RA-226 2.9E-06 4.28-03 I .2E-IO 5.OE-13 
RA-228 2.5E-06 3.6E-03 1 .OE-IO 3.68-13 
SR-90 S.OE-06 7.2E-03 3.6E-ll 2.6E-13 
TH-228 2.5848 3.6E-05 5.5E-I I 2.OE-15 
TH-230 1.1E-07 1.6E-04 1.3E-I1 2.1E-IS 
TH-232 2.6E-08 3.7E-05 I.2E-II 4.48-16 
U-234 8.7E-05 1 .2E-01 I .6E-1 I 2.OE-12 
U-235t236 5.8E-06 8.3E-03 1.6E-ll 1.3E-13 
U-238 1.6E-04 2.3E-01 2.8E-I 1 6.3E-12 

I 
Total Pathway: 1.8E-13 Total Pathway: 9.96-12 

AreeniC 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
4,4'-DDE 
Bonso(a)anthracene 
&nzo(a)pyrene 
l&nzo@)fluoranthene 
&nzo(g,h,i)perylene 
&nzo(k)fluoranthene 
bise-Ethylhexyl) phthalate 
Carbazole 
Chrywne 
Dibenzo(a,h)anthracene 
Dibemofuran 
lndeno(l,2,3-cd)pyrene 
Phenanthrene 

4.58M8 7.3E-12 1.8E+OO 1.3E-ll 
2.398-09 3.8E-13 4.3E+OO 1.6E-12 
1.74E-08 2.8E-12 
2.92847 4.6E-I 1 
1.968-08 3.1E-I2 
O.OE+OO O.OE+OO 

I.5E-07 2.4E-I I 
1.6E-IO 2SE-I4 3.4E-01 8.6E-IS 
7.8849 1.2E-I2 l.lE+OO 1.4E-12 
1.6E-08 2.68-12 7.3E+OO 1.9E-ll 
1.3E-07 2.1E-11 9.0E-01 1.9E-I1 

O.OE+OO O.OE+OO 
3.4847 5.4E-I1 3.8E-01 2.1E-11 
4.4E-ll 6.9E-IS 1.4EM 9.78-17 
2.78-09 4.38-13 2.0EM 8.6E-15 
9.3849 1.5E-12 3.2EM 4.78-14 
9.5E-09 1.5E-12 8.1E+OO I.2E-ll 

O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
I.IE-06 1.8E-IO 2.OE+OO 3.SE-10 

Total Pathway: 4.4E-IO 

Arsenic 1.4E49 5.IE-12 1.8E+OO 9.OE-12 
Beryllium 2.2E-12 8.OE-15 4.3E+OO 3.4E-I4 

3.2E-09 I .2E-1 I ~ ~ r o ~ u " ,  8.0E-08 3.OE-IO 
Lead 1.6E-08 6.IE-ll 
TH-TOTAL O.OE+OO O.OE+OO 
U-TOTAL 4.6E-07 1.7E49 
4,4'-DDE 5.1E-10 1.9E-I2 3.4E-01 6.4E-13 
Benzo(a)anthracene 2.5E-09 9.28-12 l.lE+OO 1.OE-ll 
&nzo(a)pyrene 5.2E-09 1.9E-I I 7.3E+OO 1.4E-IO 
Benzo@)fluoranthcne 4.2E-08 1.6E-I0 9.0E-01 I .4E-l0 
&nzo(g,h,i)perylene O.OE+OO O.OE+OO 
&moQ fluoranthenc l.lE-07 4.OE-10 3.8E-01 1.SE-IO 
bis@-Ethylhexyl) phthalate 1.4E-ll 5.2E-14 1.4EM 7.2E-16 
Carbazole 8.6E-IO 3.28-12 2.OEM 6.48-14 
Chryeene 2.98-09 1.lE-I1 3.2EM 3.58-13 
Dibenzo(a,h)anthracene 3.0E-09 l.IE-II S.IE+OO 9.lE-ll 
Dibcnzohran O.OE+OO O.OE+OO 
Indeno(l,2,3-cd)pyrene 3.5E-07 1.3E-09 2.OE+00 2.6E-09 
Phenanthmne O.OE+OO O.OE+OO 

1:43 Phi Total Rad + Chem 4.4E-IO 

2.9E-13 
9.4E-3-15 
1.OE-16 ' 

l.lE-17 
5 .  I E- I3 
3.7E-I3 
2.6E- I 3 
2.IE-IS 
2.2E- I5 
4.7E-I 6 
2.OE-I2 
I .4E-l3 
6.48-12 

2.2E-I 1 
1.7E-12 

6 .SE- 13 
1.2E-I I 
I .6E-IO 
I .6E-IO 

n n  

1.7E-10 
8.28-16 0 0 0  
7.3E- I4 -: e 

\c 4.OE-13 G U  
I .OE-IO 

3 .OE-09 

Total Pathway: 3.26-09 . 3 , 6 ~ - 0 9  

Total Rad + Chem 3.2E-09 Torol: w 



TABLE B3.4-8&) (continued) 

SOLID WASlE LANDFILL: BEEF AND MILK @US AFFECTED) 
. CURRENT, om-PROPERTY CHILD .-. . 1 .  

,I.. . 
N i .L - i 

:-1 .. 
..*-, 
"?* 

1.40E-10 8.5E-09 
1.63846 9.9E-05 
1.40E-06 8.5E-05 
1.00E-06 6.IE-05 
3.03E-08 1.8E-06 
1.338-07 8.1E-06 
3.10E-08 1.9E-06 
2.89845 1.8E-03 
I .94E-06 1.2E-04 
5.298-05 3.2E-03 

Total Pathway: O.OE+O( 
7 H 

tj 
b 
52 

1.96E-08 3.6E-11 
O.OE+OO O.OE+OO 

1.5E-07 2.8E-10 3.0E-03 9.5E-08 
1.6E-10 3.OE-13 

Benzo(a)anthracene 7.8849 1.5E-1 I 
1.6E-08 3.IE-11 
1.3E-07 2.5E-10 

O.OE+OO O.OE+OO 
3.4E-07 6.3E-10 
4.4E-11 8.1E-14 2.0E-02 4.IE-12 
2.7849 5.OE-I2 
9.3849 1.7E-I1 
9.5849 I .8E-ll 

O.OE+OO O.OE+OO 4.00E-03 O.OE+OC 

Total Pathway: 5.2E-0' 

! FER\CRU2RI\ABQ\SWBFOFRC.XIS\12128/93; 1 :43 PM Total Rad + Chem 5.2E-07 
1, 

il 

carcinogenic Hazard 

2.8E-I I 4.0E-08 
2.9E-06 4.2E-03 
2.58-06 3.6843 
5.0E-06 7.2E-03 
2.58-08 3.6E-05 
I. I E-07 1.6E-04 
2.6E-08 3.7E-05 
8.7E-05 1.2E-01 
5.8E-06 8.38-03 
1.6E-04 2.3E-01 

Total Pathway: O.OE+OO 

8.OE48 3.5E-09 5.0E-03 6.9E-07 
1.6E-08 7.1E-IO 

O.OE+OO O.OE+OO 
4.6E-07 2.0E-08 3.0E-03 6.7E-06 
5.1E-10 2.2E-11 

&nzo(a)anthrncene 2.5E-09 l.lE-10 
5.28-09 2.3E-IO 
4.2E-08 1 AE-09 

Benzo(g ,h ,i)pery lene 
Benzo&) fluoranthene 
bis(2-Uhylhexyl) phthalate 

Dibenzo(a,h)anthracene 

O.OE+OO 
4.78-09 
6.OE-13 2.OE-02 3.OE-I I 
3.7E-11 
1.3E-IO 
1.3E-IO 

O.OE+OO 4.0E-03 O.OE+OO 
1.5E-08 

O.OE+OO 
Total Pathway: 7.7E-06 

O.OE+OO 
l.lE-07 
I .4E-1 I 
8.6E-10 
2.9E-09 
3 .OE-09 

O.OE+OO 
3.5E-07 

O.OE+OO 

4.8E-07 

I .7E-07 
8 .OE-O7 

9.IE-10 

6.88-06 

3.4E-I I 

O.OE+OO 

Total Rad + Chem 7.7E-061-1 



. 

T BLEB, 3(a) 

SOLID WA!XE LANDFILL: HOMEGROWN PRODUCE @ U S  AFFECTED) 
Carcinogenic Risk 

CURRENT, OFF-PROPERTY FARMER 

6.45E-05 9.6E-02 2.2E-IO 2.IE-I1 
4.06E-05 6.1E-02 2.2E-10 1 3E-ll 
4.31846 6.4E-03 2.3E-10 1.5E-I2 
1.00E-04 1.5E-01 1.2E-10 1.8E-ll 
8.92E-05 1.3E-01 1.OE-IO 1.3E-I1 
5.95E-05 8.9E-02 3.6E-11 3.28-12 
8.54E-05 1.3E-01 H E - 1  I 7 OE-I2 
3.41E-04 5.1E-01 1.3E-ll 6.68-12 
7.95E-05 1.2E-01 1.2E-l I I .4E-12 
2.22E-03 3.3E+00 1.6E-ll 5.3E-ll 

Total Pathway: 3.1E-lc 

Compound Conc'n in Plants ImalkjrJ Risk 
Arsenic 3.55E-07 3.OE-IO 1.5E+Ol 4.5849 
Beryllium 3.68E-08 3.lE-I1 8.4E+00 2.6E-10 
Cadmium 5.29E-08 4.4E-I 1 
Chromium 8.158-07 6.8E-IO 
Lead 1.01E-06 8.5E-10 
TH-TOT AL 0.00Et00 O.OE+OO 
U-TOTAL 1.18E-05 9.98-09 
4,4'-DDE 6.32E-10 5.38-13 
Benzo(a)anthracene 1.98E-08 1.7E-ll 8.9E-01 1.5E-ll 
Benzo(a)pyrene 1.73E-08 1.4E-ll 6.1E+00 8.8E-ll 
Benzo@)fluoranthene 3.63848 3.OE-ll 7.5E-01 2.3E-ll 
Benzo(g,h,i)perylene 0.00E+00 O.OE+OO 
Benzo(k)fluoranthene 4.62848 3.9E-I1 3.2E-01 1.2E-ll 
bis(2-Etbylhexyl) phthalate 2.69E-09 2.2E-12 
Carbazole 4.128-09 3.48-12 
Chrysene 2.348-08 2.OE-ll 2.7E-02 5.38-13 
Dibenzo(a,h)anthracene 1.03E-08 8.6E-I2 6.8E+00 5.9E-I1 
Dibenzofuran 0.00E+00 O.OE+OO 

Phenanthrene 0.00E+00 O.OE+OO 
Indene( I .2,3-cd)pyrene 2.47E-08 2.1E-ll 1.7E+00 3.5E-ll 

Total Pathway: 5.OE-0! 

I 1 :46 PM 

I* 

8, 

6.OE-13 
2.1E-I1 
1.3E-I 1 
I SE-12 
I .8E-l1 
I .3E-l I 
3.2E-12 
7.OE-12 
6.6E-12 
1.4E-12 
5.3E-ll 
3.58-12 
I .7E-IO 

4.5E-09 
2.6E-10. 

I SE-l  I 
8.8E-11 
2.3E-11 

I .2E-11 

5.3 E- I3 
5.9E-1 I 

3.5E-1 I 

Totel Rad t Chem 5.3E-09-1 a 



a 

? 

5 
U U Y 

0 

TABLE B.3.49(a) (continued) 

SOUD W A m  LANDFILL EOMEGROWN PRODUCE (DUSl' AFFECTED) 
CURRENT, OFF-PROPERTY FARMER 

Non-carcinogenic Hazard 

6.5E-05 9.6EM 
4.1E-05 6.1EM 
4.3846 6.4843 
1.084 1.5841 
8.9E-05 1.3E-01 
6.OE-05 8.9EM 
8.58-05 1.3E-01 
3.48-04 5.1E-01 
7.9E-05 1.2E-01 
2.2843 3.38+00 
1.5E-04 2.2E-01 
4.1E-03 6.IE+00 

Total Pathway: O.OE+OC 

Inhalation of Particulates/Soil 
Compound Conc'n in Plants (mnlkg) RtDlo) Hazard 

Arsenic 
Beryllium 
Cadmium 
Chromium 
h d  
TH-TOTAL 
U-TOTAL 
4,4'-DDE 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bise-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzohrran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 

3.55E-07 3.OE-10 3.0E-04 9.98-07 
3.68E-08 3.1E-I1 5.0E-03 6.2E-09 
5.29E-08 4.4E-11 1 .OE-03 4.4848 
8.15847 6.8E-10 5.0E-03 1.4E-07 
1.01E-06 8.5E-IO 

0.00E+00 O.OE+OO 
1.18E-05 9.9E-09 3.0E-03 3.3E-06 
6.32E-10 5.3E-13 
I .98E-O8 1.7E-I 1 
1.73E-08 1.4E-1 I 
3.63848 3.OE-1 I 

0.00E+00 O.OE+OO 
4.628-08 3.98-11 
2.698-09 2.28-12 
4.128-09 3.48-12 
2.34848 2.OE-11 
1.03E-08 8.6E-12 

0.00E+00 O.OE+OO 

0.00E+00 O.OE+OO 
2.478-08 2.1E-ll 

I FER\CRUZRI\ABQ\SWVGOFRF.XLS\12/28/93; I :46 PM 
I, 

t, 

- Total 

9.9E-07 
6.2E-09 
4.4848 
I .4E-07 

3.3E-06 

Total Pathway: 4.58-06 

Total Rad + Chem 4.58-06 



TABLE B3.4-9(b) 

SOLID WASTE LANDFILL HOMECROWN PRODUCE (DUST AFFECTED) 
CURRENT, OFF-PROPERTY CHILD 

t IngestiodHomegrown Roduce 
Compound Conc'n in Plant8 bCi/k& m RisL 

: ICs-137 1.44E-05 1.6E-03 2.8E-11 4.58-34 
6.45E-05 7.2843 
4.06E-05 4.5843 
4.31E-06 4.8E-04 
1.OOE-04 I.IE-02 

I 8.92E-05 9.9843 
5.95E-05 6.6843 
8.54E-05 9.5E-03 
3.41Eo4 3.8E-02 
7.95845 8.8E-03 
2.22E-03 2.5E-01 
1.50E-04 1.7E-02 

U-238 4.07E-03 4.5E-01 2.8E-11 1 . X - I  1 
Total Pathway: 2.3E-11 

NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 . 
U-239236 

2.2E-10 1.6E-I2 
2.2E-lb 9.98-13 
2.3E-IO l.lE-13 
1.2E-10 I .3E-l2 
I.OE-10 9.98-13 
3.6E-ll 2.4E-13 
5.5E-I 1 5.2E-13 
l.3E-11 4.98-13 
I.2E-11 l.lE-13 
1.6E-1 I 4.OE-I2 
1.6E-I I 2.68-13 

lngestio&omegrown Roduce 
Compound Conc'n in Plants (mallrd 

Arsenic 3.55E-07 I.0E-10 I .5E+01 I .6E49 
Beryllium 3.68648 l.1E-I1 8.4E+OO 9.OE-11 
Cadmium 5.29E-08 1.SE-ll 
Chromium 8.158-07 2.4E-IO 
Lead 1.01E-06 2.9810 
TH-TOTAL 0.00E+OO O.OE+OO 
U-TOTAL 1.18E-05 3.4E-09 
4,4'-DDE 6.32E-IO 1.8813 
Berw(a)anthracene 1.98E-08 5.7812 8.9E-01 5.IE-12 
&rw(a)pyrene 1.738-08 5.OE-12 6.1E+OO 3.1E-ll 
Bem(b)fluoranthene 3.638-08 I . 1 8 l l  7.5E-01 7.98-12 
Benzo(g,h,i)pcrylene O.OOE+OO O.OE+OO 

bi8(2-E4hylhexyl) phthalate 2.69E-09 7.8813 
BenzoQfluoranthene 4.62E-08 1.3E-ll 3.2E-01 4.3E-12 

Carbazole 4.12E-09 1.2E-12 
Chrysene 2.34E-08 6.8812 2.7E-02 1.8E-13 
Dibenzo(a,h)anthracene 1.03M8 3.OE-12 6.8E+OO 2.OE-11 
Dibenzofuran O.OOE+OO O.OE+OO 

Phenanthrene O.OOE+W O.OE+OO 
Indeno(l,2,3ed)pyrene 2.478-08 7.2E-I2 1.7E+OO 1.2E-ll 

Total Pathway: I .7E4S 

4SE-14 
I .6E-12 
9.9E- I3 
l.lE-13 
1.3812 
9.9E- I3 
2.48-13 
5.2E-13 
4.9E- 1 3 
l.lE-13 
4 .OE- I2 
2.68-33 
I .3E-1 I 

1.6E-09 
9.OE-I1 

5.1E-I2 
3.1E-ll 
7.9812 

4.3E-12 

1.8E-13 
2 .OE- I 1 

I .2E- I 1 

Total Red + Chem 1 . 8 E - 0 9 1 1 . 8 E - 0 9 1  . 0 



TABLE B3.4-9b) (continued) 

SOLID WASTE LANDFILL: EOMEGROWN PRODUCE @U!Tl' AFFECTED) 
CURRENT, OFF-PROPERTY CHILD 

Nnn-rnrrinnomir Hmnrd 

Total 

1.4E-05 1.6E-03 
6.5E-05 7.2E-03 
4.1E-05 4.5E-03 
4.3E46 4.88-04 
1.0E-04 l.lE-02 
8.9E-05 9.9843 
6.0E-05 6.68-03 
8.58-05 9.58-03 
3.48-04 3.8E-02 
7.9E-05 8.88-03 
2.2E-03 2.5E-01 
1.5E-04 1.7E-02 
4.1E-03 4.5E-01 

Total Pathway: O.OE+OO 

3.55847 1.2E-09 3.0E-04 4.OE-l 
3.68848 1.2E-10 5.0E-03 2.5E-l 
5.298-08 1.8E-IO 1.0E-03 1.8E-l 
8.158-07 2.8E-09 5.0E-03 5.5E-l 
1.01E-06 3.4E-09 

O.OOE+CXl O.OE+OO 
1.18E-05 4.0E-08 3.0E-03 1.3E4 

Benzo(a)anthracene 

Benzo(g, h,i)perylene 
BenzoQfluoranthene 
bisQ-Ethylhexyl) phthalate 

Dibenzo(a,h)anthracene 

Indeno(l,2,3-cd)pyrene 

6.32E-10 2.1E-12 
1.98E-08 6.7E-11 
1.73808 5.9E-11 
3.63848 1.2E-10 

0.00E+00 O.OE+OO 
4.62E-08 1.6E-10 
2.69E-09 9.1E-12 
4.12E-09 1.4E-11 
2.34E-08 7.9E-11 
1.03E-08 3.5E-11 

0.00E+00 O.OE+OO 

0.00E+00 O.OE+OO 
2.47E-08 8.4E-11 

OE-03 0.  E t  

4.0E-06 
2.58-08 
1 AE-07 
5.5E-07 

1.3E-05 

I 
Total Pathway: 1.8E-05 

! FER\CRUZR1\ABQ\SWV00FRC.X1S\12/28/93; 1:48 PM Total Rad + Chern 1.8E-05 



P *.. , '.. w 

: *  
C .  

'a* 

Ingestion of Beef 
Compound Conc'n in Beef CpCilkg intake 

cs-137 I . I  IE-03 2.OE+OO 2.8E-11 5.7E-I 1 
NP-237 1.368-05 2.5E-02 2.2E-IO 5.5E-12 
PU-238 7.94E-08 I .5E-04 2.2E-IO 3.2E-14 
PU-239/240 8.47849 1.6E-05 2.3E-IO 3.68-15 
RA-226 9.798-05 I .8E-0I I .2E-IO 2.2E-1 I 
RA-228 8.38845 1.5E-01 I.OE-IO 1.5E-ll 
SR-90 6.03845 l.lE-01 3.6E-ll 4.OE-12 
TH-228 1 . a2846 3.4E-03 5.5E-1 I 1.8E-13 
TH-230 8.01E-06 1.5E-02 1.3E-ll 1.9E-13 
TH-232 I.87E-06 3.48-03 I.2E-ll 4.IE-14 
U-234 1.74843 3.2E+OO 1.6E-ll 5.lE-II 
U-2351236 I.17E-04 2.IE-01 1.6E-ll 3.4E-12 
U-238 3.19E-03 5.9E+OO 2.8E-ll 1.6E-10 

IngestionlMilk 
Compound Conc'n-Milk (pCiIL) lnlake w Risk 

CS-137 3.9E-04 2.9E+OO 2.8E-ll 8.OE-l I 
NP-237 1.2E-06 9.1E-03 2.2E-10 2.OE-12 
PU-238 1.6E-08 1.2E-04 2.2E-10 2.6E-14 
PU-239R40 I .7E-09 I .2E-05 2.3E-10 2.9E-15 
RA-226 I .8E-04 I .3E+OO 1 .2E-lO 1.6E-IO 
RA-228 1.5E-04 l.lE+OO I.OE-IO l.lE-IO 
SR-90 3.0E-04 2.2E+OO 3.6E-I 1 8.OE-11 
TH-228 1.5E-06 I.IE-02 5.5E-ll 6.1E-13 
TH-230 6 . 7 6 4 6  4.9E-02 1.3E-I I 6.4E-13 
TH-232 1.6E-06 I.IE-02 1.2E-ll 1.4E-13 
U-234 5.2E-03 3.8E+01 1.6E-ll 6.1E-IO 
U-239236 3.5E-04 2.6E+OO 1.6E-ll 4 . IE-l l  
U-238 9.6E-03 7.OE+OI 2.8E-ll 2.0E-09 

Beryllium 
Cadmium 
Chromium 
,Lead 
TH-TOTAL 
U-TOTAL 
4,4'-DDE 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene , Benzo(g,h,i)perylene 

l Benzo(k)fluoranthene 
'his@-Ethylhexyl) phthalate 
Carbazole 
khrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno(l,2,3-cd)pyrene 
,Phenanthrene 

I Chemi 
Ingestion of Beef 

Arsenic 2 .76846 2.88-09 1.8E+OO 5.OE-09 
Compound Conc'n in Beef Imalkg) m 

1.44647 1.5E-IO 4.3E+OO 6.4E-10 
I .O5E-06 I .  1 E-09 
1.76845 I AE-08 
1 .18E-06 I .2E-09 
O.OE+OO O.OE+OO 

9.38-06 9.5E-09 
9.68-09 9.98-32 3.4E-01 3.4E-12 
4.78-07 4.9E-10 l.lE+OO 5.4E-IO 
9.9E-07 I .OE-09 7.3E+OO 7.58-09 
8.1E-06 8.3E-09 9.OE-01 7.5E-09 

2.1E-05 2.1E-08 3.8E-01 8.0E-09 
O.OE+OO O.OE+OO 

2.66-09 2.7E-12 1.4E-02 3.88-14 
1.6E-07 1.7E-10 2.OE-02 3.38-12 
5.6E-07 5.8E-10 3.2E-02 I .8E-I 1 
5.88-07 5.9E-IO 8.1E+OO 4.8E-09 

O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
6.7E-05 6.98-08 2.OE+OO 1.4E-07 

I 
Total Pathway: 1.7E-07 

llRisk ' 

I IneestionlMilk 
I 

Compound Conc'n-Milk (mnlL) w Risk 
Arsenic 8.3E-08 3.4E-10 1.8E+OO 5.9E-IO 
Beryllium 1.3E-10 5.3E-13 4.3E+OO 2.3E-12 
Cadmium l.9E-07 7.9E-IO 'O.OE+OO O.OE+W 
Chromium 4.8E-06 2.0E-08 O.OE+OO O.OE+W 
Lead 9.9E-07 4.0E-09 O.OE+OO O.OE+W 
TH-TOT AL O.OE+OO O.OE+OO O.OE+OO.O.OE+W 
U-TOTAL 2.8E-05 I.IE-07 O.OE+OO O.OE+W 
4,4'-DDE 3.OE-08 1.3E-IO 3.4E-01 4.3E-I 1 
Benzo(a)anthracene 1.5E-07 6.2E-10 l.lE+OO 6.8E-IO 
Benzo(a)pyrene . 3.1E-07' 1.3E-09 7.3E+OO 9.48-09 
Benzo(b)fluoranthene 2.6E-06 I.IE-08 9.OE-01 9.5E-09 
Benzo(g,h,i)perylene O.OE+OO O.OE+OO O.OE+OO O.OE+W 
Benzo(k)fluoranthene 6.5E-06 2.7E-08 3.8E-01 I .OE-08 
bis(2-Ethylhexyl) phthalate 8.4E-IO 3.4E-12 1.4E-02 4.8E-14 
Carbazole 5.2E-08 2.IE-IO 2.0E-02 4.3E-12 
Chrysene 1.8E-07 7.3E-IO 3.2E-02 2.3E-I I 
Dibenzo(a,h)anthracene 1.8E-07 7.5E-IO 8.1E+OO 6.IE-09 
Dibenzofuran O.OE+OO O.OE+OO O.OE+OO O.OE+W 

Phenanthrene O.OE+OO O.OE+OO O.OE+OO O.OE+W 
Indeno(l.2.3-cd)pyrene 2.1E-05 8.8E-08 2.OE+OO 1.8E-07 

I 

11 

2/28/93; 5:40 PM Total Rad + Chem 1.7E-07 

i.! 

.?' Q 
i l  

w ,d 
is 
ql 
* 

I .4E-IO 
7.5E-12 
5.8 E- I4 
6.4E-I5 
I .8E-IO 
I .3E-IO 
8.4E-ll 
8.OE-13 
8.3E- 13 
1.8E-13 
6.7E-IO 
4.5E-I I 
2.1E-09 

5.6E-09 
6.4E-IO 

4.6E-I I 
I .2E-09 
I .7E-O8 
I .7E-08 

I .8E-08 
8.6E-I4 
7.66-12 
4.2E-I I 
I . I E-08 

3 .  I E-07 

Total Pathway: 2 .  I E-07 3.9E-07 
Total Rad + Chem 2. I E-07 



I 

Compound Conc'n in Beef (mn/k& RfDo Hazard 
Arsenic 2.76E-06 2.8849 3.0E-04 9.4E-06 

Cadmium 1 .OSE-06 I .  1 E-09 1 .OE-03 1 . I  E 4 6  
Chromium 3.76E-05 1.8E-08 5.0E-03 3.6E-06 
Lead l.lSE-06 1.2E-09 
TH-TOTAL O.OE+OO O.OE+OO 
U-TOTAL 9.38-06 9.5E-09 3.0E-03 3.28-06 

IBeryllium 1.44847 1.5E-10 5.0E-03 3.0E-08 

4,4'-DDE 9.6E-09 9.98-12 
Benzo(a)anthracene 4.78-07 4.9E-10 
Benzo(a)pyrene 9.98-07 1 .OE-09 
Benzo(b)fluoranthene 8.1E-06 8.38-09 
Benzo(g ,h ,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene 2.1E-05 2.1E-08 
bis(2-Ethylhexyl) phthalate 2.6E-09 2.78-12 2.0E-02 1.4E-IO 
Carbazole I .6E-07 1.7E-IO 
Chrysene 5.6E-07 5.8E-IO 
Dibenzo(n ,h)anthracene 5.8E-07 5.9E-10 
Dibenzofuran O.OE+OO O.OE+OO 4.00E-03 O.OE+M 
Indeno(l,2,3-cd)pyrene 6.78-05 6.9E-08 
Phenanthrene O.OE+OO O.OE+OO 

TABLE 8.3.4-10 (continued) 
CURRENT, MILK AND MEAT USER 

SOLID W A n E  LANDFILL: BEEF AND MILK (DUST AFFECTED) 
. d  

I Radial 
I - -  ~ Ineestion of Beef 

Compound Conc'n in Beef (pCi/k& intake RfDo Hazard 
CS-137 I.IIE-03 2.OE+00 
NP-237 I .36E-05 2.5E-02 
PU-238 7.948-08 1 SE-04 
~ ~ - 2 3 9 ~ 4 0  8.478-09 1.6E-05 
RA-226 9.79E-05 1 AE-01 
RA-228 8.388-05 1 SE-01 
SR-90 ' 6.03845 1.1E-01 
TH-228 1.82E-06 3.4E-03 
TH-230 8.01E46 1.5E-02 
TH-232 I .87E-06 3.4E-03 
U-234 1.748-03 3.2E+00 
U-239236 '1.17E-04 2.lE-01 
U-238 3.19E-03 5.9E+00 

Total Pathway: O.OE+O( 

Ineestion of Beef 

-carcinogenic Hazard 
m Hazard 

IngestionIMilk 
Compound Conc'n-Milk (pCi/L) intake RfDo Risk 

CS-137 3.98-04 2.9E+00 
NP-237 I .2E-06 9.1 E 4 3  
PU-238 I .6E-08 I .2E-04 
PU-239R40 I .7E-09 1.2E-05 
RA-226 1.8E-04 I .3E+OO 
RA-228 l.SE-04 l.lE+OO 
SR-90 3.0E-04 2.2E+00 
TH-228 1.5E-06 I.IE-02 
TH-230 6.7E-06 4.9E-02 
TH-232 1.6E-06 l.lE-02 
U-234 5.2E-03 3.8E+01 
U-235/236 3.5E-04 2.6E+00 
U-238 9.61-03 7.OE+01 

Total Pathway: O.OE+M 

I Chemical Hazard 
IngestionlMilk 

Compound Conc'n-Milk (ms/L) intake RfDo 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
4,4'-DDE 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bise-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno( I ,2,3-cd)pyrene 
Phenanthrene 

8.38-08 3.4E-10 3.0E-04 I.IE-0 
1.3E-10 5.3E-13 5.0E-03 I.IE-lI 
1.9E-07 7.9E-IO l.OE-03 7.9E-0 
4.88-06 2.0E-08 S,OE-03 3.9E-0 
9.98-07 4.0E-09 

O.OE+OO O.OE+OO 
2.88-05 l.lE-07 3.0E-03 3.8E-0 
3.0E-08 1.3E-10 
1.5E-07 6.2E-10 
3.1E-07 1.3E-09 
2 .6846 l.lE-08 

O.OE+OO O.OE+OO 
6.58-06 2.7E-08 

' 8.4E-10 3.48-12 2.0E-02 1.7E-I 
5.2E-08 2.1E-IO 
1.8E-07 7.3E-IO 
I .BE47 7.5E-IO 

O.OE+OO O.OE+OO 4.0E-03 O.OE+O 
2.1E-05 8.8E-08 

O.OE+OO O.OE+OO 
Total Pathway: I .7E-05 Total Pathway: 4.4E-05 

FER\CRUZRI\ABQ\SWMKMTUS.XLS\I2/28/93; 5 4 0  PM Total Rad + Chem 1.7E45 

I* 

8, 

1.1E-05 
3 .OE-08 
I .9E-06 
7.6E-06 

4.1E-05 

3.1 E-IO 

O.OE+OO 



TABLE B3.411 
CURRENT, GROUNDSKEEPER 

SOLID WASTE LANDFILL: SOIL 
C A R C I N ~ E N I C  RISK 

-!O 2 3E-08 
-10 15E-08 
-10 1.7E-09 
-10 1.5E-08 

1.6E+00 14E+02 5.5E-11 7.8E-09 
6.5E+00 5.7E+02 13E-11 74E-09 

TotalPathway: 3.3E-07 Total Pathway: 3.4E-07 

Conc'n (m~lm3) 
2.8E-08 
2.IE-09 
2.6E-09 
4.6E-06 
5.7E-08 

O.OE+OO 
6.8E-07 
3.6E-11 
1.2E-09 
I .OE-09 
2.1E-09 

O.OE+OO 
2.7E-09 
1.4E-10 
2.3E-10 
1.4E-09 
8.OE-10 

O.OE+OO 
1.4E-09 

Iatalrc 
2.7E-10 
2.OE-11 
2.5E-11 
4.5E-08 

- 

5.6E-10 
O.OE+OO 

6.6E-09 
3SE-13 
1.lE-11 
1.OE-11 
2.1E-11 

O.OE+OO 
2.6E-11 
1.4E-12 
2.3E-12 
1.3E-11 
7.8E-12 

O.OE+OO 
1.4E-11 

1.5E+01 
8.4E+00 

8.9E-01 
6.1E+00 

7.5E-01 

3.2E-01 

2.7E-02 
6.8E+00 

1.7E+00 

4.1E-09 
l.7E-10 

1.OE-11 
6.1 E-1 1 
1.6E-11 

8.3E-12 

3.6813 
5.3E-11 

2.4E-11 

6.7E+00 
7.0E-01 
8.5E-01 

1.5E+01 
1.9E+01 
1.4E+01 
2.38+02 

1.2E-02 
3.7E-01 
3,4E-01 
7.IE-01 
5.0E-01 
3.9E-01 
4.8E-02 
7.7E-02 
4.5E-01 
2.OE-01 
5.6E-02 
4.8E-01 

9.3E-09 
9.8E-10 
1.2E-09 
2.2E-038 
2.7E-08 
1.9E-08 
3.1E-07 
1.7E-11 
5.IE-10 
4.8E-10 
9.9E-10 
7.OE-10 
5.4E-10 

1.1 E-IO 
6.7E-11 

6.3E-10 
2.8E-10 
7.8E-11 
6.7E-10 

1.8E+00 
4.3E+00 

4.1E+OI 

3.4E-01 
l.lE+W 
7.3E+00 
9.0E-01 

3.8E-01 
1.4E-02 
2.0E-02 
3.2E-02 

8.1E+OO 

2.0E+00 

1.6E-08 
4.2E-09 

8.9E-07 

5.7E-12 
5.6E-10 
3.5E-09 
8.9E-10 

2.OE-10 
9.4E-13 
2.2E-12 
2.OE-11 
2.3E-09 

1.3E-09 
' Phenmtbrene O.OE+OO O.OE+OO 5.3)91 7.4E-10 I 

Total Pathway: 4.58-09 TOM Pathway: 9.2E-07 

I* SWSLGt@7/943:28 PM 

d 



TABLE B.J.4-ll(contlnued) 

SWSffiK.XLSIr27/943:28 PM 

CARCINOGENIC RISK 

Not sppliceble 
40 63E-02 

TH-228 1.3E+OO 56E-06 7.0E-06 
TH-230 50E+OO 54E-11 2.7E-10 
TH-232 1.2E+OO 2 6E-11 3.OE-11 

Total wthway: O.OE+OO Total wthw 1.4E-05 

2.OE-08 4.3E+02 
2.4E-08 
4.3E-07 
5.3E-07 

O.OE+OO 
6.3E-06 
1.OE-08 3.8E-01 

O.OE+OO 2.6E+OO 
O.OE+OO ,1.7E+01 
O.OE+OO 2.1E+OO 

4.2E-07 
O.OE+OO 8.8E-01 

5.4E-10 1.6E-02 
O.OE+OO 
O.OE+OO 7.4E-02 
O.OE+OO 1.9E+01 
O.OE+OO 
O.OE+OO 4.7E+OO 

4.5E-07 
Total Pathwa 

8.4E-06 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

3.8E-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

8.48-12 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

8.5E-06 

External RdiruiodSoil 
hmound 

Not applicable 

Total Pathway: O.OE+OC 
Totsl 

Total 

4.0E-07 
4.2E-07 
1.6Eb8 
1.8E49 
2.8E-08 
3.8E-06 
3.0E-09 
7.0E-06 
1.7E-08 
3.8E-09 
1.2E-07 
5.7E-07 
2.5E-06 
1.5E-05 

5.5E-08 
8.4E-06 

8.9E-07 

3.8E-09 

3.5E-09 
9.1E-10 

5.7E-10 

2.1E-10 
9.3E-12 
2.2E-12 
2.1E-11 
2.3E-09 

O.OE+OO 
1.4E-09 

O.OE+OO 

-1 

, .- . 
i . ' _  



TABLE B.3.4-ll(contlnued) 

Ingestion/soil 

CS-137 7.0E-05 
NP-237 3.1E-04 
PU-238 2.OE-04 
PU-239R40 2.2E-05 
RA-226 5.0E-04 
RA-228 4.4104 
SR-90 2.5E-04 
TH-228 4.3E-04 
TH-2M I .7E43 
TH-232 4.0E-04 
u-234 - 1.1E-02 
U-2351236 7.4E-03 
U-238 2.0E-02 

CommuDd - R f D ( o ) € I ( J  

I 

NONCARCINi 

G?EE!!! wRfD(17 !E2 
CS-137 1.4E-02 
NP-237 6.2E-02 
PU-238 4.1E-02 
PU-2391240 4.3E-03 
RA-226 I.OE-O1 
RA-228 8.8E-02 
SR-90 5.0E-02 
TH-228 8.5E-02 
TH-230 3.4E-01 
TH-232 7.9E-02 
u-234 2.2E+00 
U -235 R36 1.JE+00 
U-238 4.OE+00 

Total wthway: O.OE+OO 

1.9E-08 
9.98-13 
3 2E-1 I 
2.8E-11 

&ozo@)flUOlEDcbcE 5.8E-I I 
knzo(g.h,i)pcrylcm O.OE+W 

Bc&)fluoranlhcoc 7.3E-1 I 

6 3E-12 
3.7E-1 I 
2.2E-11 

O.OE+OO 

Totnl Pdway: O.OE+OO 

3.1E-05 3.0E-03 I.OE-02 

5.0E-08 

&nzo@)f lu~thcne  9.7E-08 
&nzo(g,h,i)puylcne 6.8E-08 
&azo(L)fluoranlhene 5.3E-08 

2.78-08 

T d  Pathway: 1.4E-02 



TABLE B.J.Q-ll(continued) 

' 

Not Applicable 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lad 
TH-TOTAL 
U-TOTAL 
4.4'-DDE 
Benzo(a)anthraoene 

Benm@)Aunanthene 
Benzo(g,h.i)pnylene 
Benzo(k)8unanthene 
bis(2-Ethylhexyl) phthalate 
Carbszde 

Dibenzo(a,h)anthmxne 
Diknzohurur 
Indeoo(l.2,3-cd)pyrene 

Benzo(a)wre* 

I 

5.3E-08 2.9E-04 
5.5E-08 5.0E-05 
6.7E-08 5.0E-05 
1.2E-06 ' 2.3E-03 
1 SE-06 

O.OE+OO 
1.8E-05 1.5E-04 
2.8E-08 

O.OE+OO 
O.OE+OO 
O.OE+OO 

1.2E-06 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.5E-09 1.8E-02 

1.8E-C 
1.1E-C 
1.3E-C 
5.4E-C 

12E4 

8.4E-0 

IPhenanthne 1.3E-06 
Total Pathway: 1.ZE-0 

ENIC HAZARD 

Total Pathway: O.OE+O( 

Extanal Radialidsoil 

Not Applicable 

Total Pathway: O.OE+OC 

Total 

3.2E-03 
l.lE43 
1.5E-03 
9.6E-04 

1.3E-01 

4.1E-07 

Total -1 

,' SWSU;K.XLSlR7/943:28 PM 
11 

. 



6 

Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
4,4'-DDE 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bise-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a.h)anthracene 
Dibenzofuran 
Indeno(l.2.3-cd)pyrene 

' TABLE B.3.4-Wa) 

SOLID WASTE LANDFILL: SURFACE SOIL 
FUTURE, OFF-PROPERTY FARMER 

4.01E-07 4.6EM 1. 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 

TH-228 
TH-230 
TH-232 

U-235R36 
U-238 

1.78E-06 2.1E-01 2.9E-08 6.0E-09 
1.16E-06. 1.3E-01 3.9E-08 5.2E-09 
1.23E-07 1.4EM 3.8848 5.4E-IO 
2.85E06 3.3E-01 3.0E-09 9.9E-10 
2.52E-05 2.9E+00 6.9E-10 2.0E-09 
1.43E-06 1.7E-01 6.2E-11 1.OE-I1 
2.44E-06 2.8E-01 7.8848 2.2E-08 
9.718-06 l . lE+00 2.9E-08 3.3E-08 
2.27E-06 2.6E-01 2.8848 7.4E-039 
6.32E-05 7.3E+00 2.6E-08 1.9E-01 
4.26E-06 4.9E-01 2.5E-08 1.2E-08 
1.16E-04 1.3E+01 5.2E-08 7.OE-07 

Total Pathway: 9.8E-0 

I .00E-08 6.5E-10 1.5E+01 9.8E-09 

I 
Q\SWSLOFRF.XLS\II26I94; 3:45 PM 

I, W ' FER\C 

il 

1.06E-09 6.9E-ll 8.4E+00 5.8E-10 
1.26849 8.2E-11 
2.32E-08 1.5E-09 4.IE+01 6.2E-08 
2.85E-08 1 AE-09 

0.00E+00 O.OE+OO 
3.31847 2.1E-08 
1.8OE-11 1.2E-12 
5.79E-IO 3.8E-I 1 8.9E-01 3.3E-I 1 
5.10E-IO 3.3E-11 6.IE+OO 2.OE-10 
1.07E-09 6.9E-11 7.5E-01 5.2E-11 

0.00E+00 O.OE+OO 
1.33849 8.6E-11 3.2E-01 2.8E-11 
7.20E-ll 4.7E-12 
1.16E-10 7.58-12 
6.80E-10 4.4E-ll 2.7EM 1.2E-12 
3.OOE-10 1.9E-I1 6.8E+OO 1.3E-10 

O.OOE+OO O.OE+OO 
7.20E-10 4.7E-11 I .7E+OO 7.9E-11 _. 

Phenanthrene O.OOE+OO O.OE+OO 
Total Pathway: 7.3E-08 

m .  
8.8E-I3 
6.0E-09 
5.2E-09 
5.4E-IO 
9.9E-10 
2 .OE-09 

2.2E-08 
3.3E-08 
7.4E-09 
1.9E-07 
I .2E-08 
7.0E-07 

1 .OE-l 1 

9.8E-09 
5.8E- 10 

6.28-08 

3.3E-11 
2.OE-10 
5.2E-11 

2.8E-11 

1.2E-12 
I .3E-IO 

.7.9E-I I 

1.IE-06 
Total Rad + Chem 1 .  I E-06-1 e 



TABLE B.3.4-12(a) (continued) 

SOLID WASTE LANDFILL SURFACE SOIL 
Non-carcinogenic H a r d  

FUTURE, OW-PROPERTY FARMER 

? 

R 
U = 
0 

I 
' FER\CRU2RI\ABQ\SWSLOFRF.XLS\1126/94; 3:45 PM 

I O  jt 
It 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235036 

1.788-06 2.1E-01 
1.16E-06 1.3E-01 
1.238-07 1.4EM 
2.85E-06 3.3E-01 
2.52E-05 2.9E+00 
1.438-06 1.7E-01 
2.448-06 2.8E-01 
9.71E-06 l.lE+00 
2.27E-06 2.6E-01 
6.32E-05 7.3E+00 
4.26E-06 4.9E-01 

U-238 1.16E-04 1.3E+Ol 
Total Pathway: O.OE+O( 

Inhalation of ParticulateslSoil 
Compound Conc'n(mglm3) RfDo Hazard 

Arsenic 1 .WE48 6.5E-10 
Beryllium 1.06E-09 6.9E-I I 
Cadmium 1.26E-09 8.2E- 1 1 
Chromium 2.32E-08 1 SE-09 
Lead 2.85E-08 1 AE-09 
TH-TOTAL 0.00E+00 O.OE+OO 
U-TOTAL 3.31E-07 2.1E-08 
4,4'-DDE 1.80E-11 1.2E-12 
Benzo(a)anthracene 5.798-10 3.8E-ll 
Benzo(a)pyrene 5.1OE-IO 3.3E-I1 
Benzo(b)fluoranthene 1.07E-09 6.9E-11 
Benzo(g,h,i)perylene 0.00E+00 O.OE+OO 
Benzo(k)fluoranthene 1.33849 8.6E-I1 
bis(2-Ethylhexyl) phthalate 7.20E-I1 4.7E-12 
Carbazole 1.16E-10 7.5E-12 
chrysene 6.8OE-IO 4.4E-11 
Dibenzo(a,h)anthracene 3.00E-10 1.9E-11 
Dibenzofuran 0.00E+00 O.OE+OO 

Phenanthrene 0.00E+00 O.OE+OO 
Indeno(l,2,3-cd)pyrene 7.2OE-IO 4.7E-11 

Total Pathway: O.OE+O( O.OE+OO 
Total Rad t Chem O.OE+OO 



Inhalation of ParticulatedSoil 
Compound Conc'n in AirbCilm3) lnteke Risk 

cs-137 4.01E-07 8.4844 1.9E-ll 1.6E-14 
NP-237 1.78E-06 3.7E-03 2.9E-08 l.lE-10 
PU-238 1.16E-06 2.4843 3.9E-08 9.5E-ll ' PU-239R40 1.23E-07 2.6E-04 3.8E-08 9.8E-12 
IRA-226 2.85E-06 6.0E-03 3.0E-09 1.8E-11 
IRA-228 2.52E-05 5.3E-02 6.9E-IO 3.7E-11 
SR-90 1.438-06 3.0E-03 6.2E-ll l.9E-13 
TH-228 2.44E-06 5.1E-03 7.8E-08 4.OE-10 
TH-230 9.71E-06 2.0E-02 2.9E-08 5.9E-10 
TH-232 2.27E-06 4.8E-03 2.8E-08 1.3E-10 
U-234 6.32E-05 1.3E-01 2.6E-08 3.5E369 

U-238 1.16E44 2.4E-01 5.2E-08 1.3E-08 
U-239236 4.26846 8.9E-03 2.5348 2.2E-10 

Total Pathway: 1.8E-08 

Chemical Risk 
Inhalation of ParticulateslSoil 

Comoound Conc'n (mnlm3) - Intake SFJQ Risk 
Arsenic 1.00E-08 5.5E-ll l.SE+OI 8.3E-IO 
Beryllium 
Cadmium 
Chromium 
Lend 
TH-TOTAL 
U-TOTAL 
4,4'-DDE 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluomnthene 
Benzo(g ,h, i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzohran 
Indene( 1.2.3-cd)pyrene 

1.06E-09 5.88-12 8.4E+00 4.9E-1 I 
1.26E-09 6.9E-12 
2.32E-08 I .3E-I0 4.1E+01 5.2E-09 
2.85E-08 1.6E-10 

0.00E+00 O.OE+OO 
3.31E-07 1.8E-09 
I .80E-ll 9.9E-14 
5.79E-10 3.2E-I2 8.9E-01 2.8E-12 
5.1OE-IO 2.8E-12 6.1E+00 I .7E-l1 
1.07E-09 5.9E-12 7.5E-01 4.48-12 

0.00E+00 O.OE+OO 
1.338-09 7.3E-12 3.2E-01 2.3E-I2 
7.20E-11 3.9813 
1.16E-10 6.4E-13 
6.8OE-IO 3.7E-12 2.7E-02 1.0613 
3.00E-10 1.6E-12 6.8E+00 l.lE-11 

0.00E+00 O.OE+OO 
7.2OE-IO 3.98-12 1.7E+00 6.7E-12 _ _  

Phenanthrene 0.00E+00 O.OE+OO 
Total Pathway: 6.1 E-09 

1.6E-14 
l.lE-10 
9.92-1 1 
9.88-12 
I .8E-11 
3.7E-I1 
1.9E- 13 
4.OE-10 
5.9E- IO 
1.3E-10 
3 SE-09 

I .3E-08 
2.2E- IO 

8.3E-10 
4.9E-11 

5.2E49 

2.8E-12 
1.7E-11 
4.4E- 12 

2.3E-I2 

I .OE- 13 
l.lE-I1 

6.78-12 

MQ\SWSlDFRC.XLS\I126/94; 3:46 PM Total Rad + Chem 2 . 4 E - 0 8 1 2 . 4 E - 0 8 1  e 
I 

2.4E-08 



TABLE B.3.4-12@) (continued) 

SOLID WASTE LANDFILL: SURFACE SOIL 
Non-carcinogenic Hazard 

FUTURE, OFF-PROPERTY CHILD 

2.85E-06 6.0E-03 
2.52E-05 5.3E-02 
1.43E-06 3.0E-03 
2.44E-06 5.1E-03 
9.71846 2.0E-02 
2.278-06 4.8E-03 
6.32E-05 1.3E-01 
4.26E-06 8.9E-03 
1.16E-04 2.4E-01 

F 

R 
U 
u .  
Y 

t 4  

Totel Pathway: O.OE+OO 

I 
' FER\CRUZRI\ABQ\SWSIFRC.XLS\1126/94; 3:46 PM 

1' 

il 

Chemical Aazard 
Inhalation of ParticulateslSoil 

Compound Conc'n (mdm3) & RfDo Hazard 
Arsenic 1 .WE48 6.4E-IO 
Beryllium 1.06E-09 6.8E-11 
Cadmium 1.26849 8.lE-11 
Chromium 2.32E-08 1.5E-09 
Lead 2.85E-08 1.8E49 
TH-TOTAL O.OOE+OO O.OE+OO 
U-TOTAL 3.31E-07 2.1E-08 
4,4'-DDE 1.80E-11 1.2E-12 
Benzo(a)anthracene 5.798-30 3.7E-11 
Benzo(a)pyrene 5.10E-10 3.3E-11 
Benzo@)fluoranthene 1.07E-09 6.8E-11 
Benzo(g,h,i)perylene O.OOE+OO O.OE+OO 
Benzo&)fluoranthene 1.33E-09 8.5E-11 
bis(2-Ethyhexyl) phthalate 7.20E-11 4.6E-12 
Carbazole 1.16E-10 7.4E-12 
Chrysene 6 80E-10 4.3E-1 I 
Dibenzo(a,h)anthrackne 3.00E-10 1.9E-I I 
Di benzofu ra n 0.00E+00 O.OE+OO 

Phenanthrene 0.00E+00 O.OE+OO 
Indrno( 1,2,3-~d)pyrene 7.20E-10 4.6E-1 I 

Total Pathway: O.OE+O( O.OE+OO 
Total Rad + Chem O.OE+OO 

. 



FUTURE, OFF-PROPERTY FARMER 
SOLID WASTE LANDFILL: BIBS AND MILK (GROUNDWATER AFFECTED) 

Arsenic 
Beryllium 
CSdIIliUm 
Chromium 
Lcad 

U-TOTAL 

Benzo(a)anthracenc 
Bcnzo(a)pyrenc 
Bcnzo(b)fluoranthenc, 
Bcnzo(g,h,i)pcrylenc 
Bcnm(k)fluoranthcne 
bis(2-Erhylhcxyl) phthalate 
Carbazole 
Chryscnc 
Dibcnzo(a,h)anlhracenc 
Dibcnzofuran 
Indeno(l,2,3-cd)pyrenc 
Phenanthrene 

TH-TOTAL 

4,4'-DDE 

brcinogenic Risk 

O.OOE+OO O.OE+OO 2.8E-11 O.OE+OO 
O.OOE+OO O.OE+OO 2.2E-10 O.OE+OO 
O.OOE+OO O.OE+OO 2.212-10 O.OE+OO 
O.OOE+OO o.oe+m ne-io O.OE+OO 
O.OOE+OO o.oe+w 1 . 2 ~ 4 0  o.oe+oo 
O.OOE+OO O.OE+OO 1.OE-10 O.OE+OO 

9.LE-02 1.7E+02 1.3OE-12 2.2E-10 
0 OOE+OO O.OE+OO 5.SE-11 O.OE+OO 

O.OOE+OO O.OE+OO 3.6E-11 O.OE+OO 

O.OOE+OO o.oe+m 1 . 3 ~ 1 1  o.oe+m 

O.OOE+OO o.oe+m IAE-II O.OE+OO 
O.OOE+W O.OE+OO 1.2E-11 O.OE+OO 

O.OE+OO O.OE+OO 1.8E+00 O.OE+OO 

O.OE+OO O.OE+OO 2 . 8 ~ - i i  o.oe+cm " " I  Conc'n-Milk (pCilL1 Compound 
CS- 137 
NP-237 O.OE+OO O.OE+OO 2.2E-10 O.OE+OO 
PU-238 O.OE+OO O.OE+OO 2.2E-IO O.OE+OO 
PU-2391240 O.OE+OO O.OE+OO 2.3E-10 O.OE+OO 
RA-226 O.OE+OO O.OE+OO 1.2E-10 O.OE+OO 
RA-228 O.OE+OO O.OE+OO 1.OE-LO O.OE+OO 

l.lE-01 7.9E+02 1.3E-12 I.OE-09 

TH-230 O.OE+OO O.OE+OO 1.3E-11 O.OE+OO 
O.OE+OO O.OE+OO 1.2E-11 O.OE+OO 
O.OE+OO O.OE+OO 1.6E-11 O.OE+OO 

U-238 O.OE+OO O.OE+OO 2.8E-11 O.OE+OO 
Tocal Pathway: 1.OE-09 

SR-90 o.oe+m O.OE+OO 3 . 6 ~ - i i  O.OE+OO 

TH-228 O.OE+OO O.OE+OO s . s E - ~ ~  o.oe+w 

U-2351236 O.OE+OO O.OE+OO 1.6E-11 O.OE+OO 

O.OOE+W O.OE+OO 4.3E+OO O.OE+OO 
O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
o.me+m O.OE+OO 

O.OOE+OO o.oe+w 
O.OOE+OO o.oe+m 

O.WE+OO o.oe+m ~ . ~ E + o o  O.OE+OO 
o.we+cm o.oe+m 7.3e+00 O.OE+OO 

O.WE+OO O.OE+OO 3.4E-01 O.OE+OO 

O.OOE+OO O.OE+OO 9.OE-01 O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 3.8E-01 O.OE+OO 

O.OOE+OO O.OE+OO 2.OE-b2 O.OE+OO 
O.OOE+OO O.OE+OO 3.2E-02 O.OE+OO 

O.WE+OO O.OE+OO 
O.WE+OO O.OE+OO 2.OE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

O.OOE+W O.OE+OO 1.4E-02 O.UE+OO 

O.OOE+OO O.OE+OO S .~E+OO o.oe+w 

Beryllium 
Cadmium 
Chromium 
Lcad 
TH-TOTAL 
U-TOTAL 
4,4'-DDE 
Bcnzo(a)anrhraccnc 
Benzo(a)~yme 
Bcnzo@)fluomrhenc 
B=.dg,h,Dpcrylenc 
Bcnzd.k)fluoranthene 
biS(Z-EIhylhcxyl) p h W ~ t c  
C ~ a z o l c  
Chryscnc 
Dibenzo(a,h)mthracene 
Dibcnzofuran 
Indeno(l,2,3-cd)pyrenc 
Phenanthrene 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

. O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO U.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO o.oe+m 

o.oe+m O.OE+OO 

4.3E+00 

3.4E-01 
l.IE+OO 
7.3E+OO 

9.OE-01 

3.8E-01 

2.OE-02 

8.IE+OO 

2.OE+OO 

1.4E-02 

3.28-02 

o.oe+w 

O.OE+OO 
o.oe+w 
o.oe+w 
O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE+ 00 

o.oe+w 

Hcptachlorwp-dioxin O.OOE+OO O.OE+OO l.SE+OS O.OE+OOI IHcptachlorwp-dioxin O.OE+OO O.OE+OO I.SE+OS O.OE+OO 
Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

Total Rad + Chcm 2.2E-10 

I'EH\CHI Q\SUFOFEl.W.XLT\IR6/~94; 3:48 PM 0 

Total 
Dust & Groundwater 

Affoeted 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.2E-09 

' O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 

I .2E-09 

5.3811 
2.98-12 
2.213-14 
2 . 5 ~ 4  s 

4.9e-11 
6.8E-11 

3.2E-11 
1.2E-09 
3.1E-13 
3.2E-13 
6.9814 
245-10 
1.7E-11 
8.2E-10 

2.1E-09 
2.5E-10 

1.6E-1 I 
4.7E- 10 
6.5E-09 
6.58-09 

7.0~-09 
3.3E-14 
2.9E- 12 
1.6E-11 
4.2E-09 

1.2E-07 

O.OE+OO 

Totnl Rad + Chcm 1.OE-091 Tu/: 1.2E-09 l.SE-07l 



TABLE B.3.4-13(a) (continued) 

SOLID WASTE LANDFILL BEEF AND MILK (GROUNDWATER AFFECTED) 
FUTURE, OFF-PROPERTY FARMER 

NOn 

O.OOE+W O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+W O.OE+OO 
O.OOE+OO O.OE+OO 

Total Pathway: O.OE+OO 

Arsenic 
Beryllium 
Cadmium 
chromium 
Lead 
TH-TOTAL 

4,4'-DDE 
Benzo(a)anthracene 
Benzo(a)pyrenc 
Benzo@)fluoranthene 
B m ( g  ,h,i)perylenc 
Bcnzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene ' 
Dibenzofuran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
Heptachlorc-p-dioxin 

U-TOTAL 

O.OOE+OO O.OE+OO 3.OE-04 O.OE+OO 
O.OOE+OO O.OE+OO 5.OE-03 O.OE+OO 
O.OOE+OO O.OE+OO 1.OE-03 O.OE+OO 
O.OOE+OO O.OE+OO 5.0E-03 O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
O.WE+W O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

O.OOE+W O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

O.WE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

O.OOE+W O.OE+OO 3.OE-03 O.OE+OO 

O.OOE+OO O.OE+OO 2.OE-02 O.OE+OO 

O.OOE+OO O.OE+OO 4.OOE-03 O.OE+OO 

Total Pathway: O.OE+OC 

Total Rad + Chem O.OE+OO 

Compound Conc'n-Milk (oCi/L) IntakC RfDo !ti& 
CS-137 O.OE+OO O.OE+OO 
NP-237 O.OE+OO O.OE+OO 
PU-238 O.OE+OO O.OE+OO 
PU-2391240 O.OE+OO O.OE+OO 
RA-226 O.OE+OO O.OE+OO 
RA-228 O.OE+OO O.OE+OO 
SR-90 O.OE+OO O.OE+OO 
TC-99 l.lE-01 7.9E+02 
TH-228 O.OE+OO O.OE+OO 
TH-230 O.OE+OO O.OE+OO 
TH-232 O.OE+OO O.OE+OO 
'U-234 O.OE+OO O.OE+OO 
,U-235/236 O.OE+OO O.OE+OO 
U-238 O.OE+OO O.OE+OO 

Total Pathway: O.OE+O( 

I IngestidMik 
Compound Conch-Milk (mdL) RfDo 

Arsenic 

Cadmium 
Chromium 
Lead 
TH-TOTAL 

Beryllium 

U-TOTAL 
4,4'-DDE 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Bcnzo(g,h,i)pcrylene 
BenzoQfluoranthenc 
bis(2-Ethylhcxyl) phthalate 
Carbazole 
Chrysene 
Dibcnzo(a,h)anIhracene 
Dibcnzofuran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
Heptachloro-p-dioxin 

O.OE+OO O.OE+OO 3.OE-04 O.OE+O 
O.OE+OO O.OE+OO 5.OE-03 O.OE+O 
O.OE+OO O.OE+OO 1.OE-03 O.OE+O 
O.OE+OO O.OE+OO 5.OE-03 O.OE+O 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 3.OE-03 O.OE+O 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 4.OE-03 O.OE+C 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 2.OE-02 O.OE+C 

Total Pathway: O.OE+C 

Total 
Dust & Groundwater 

- Total Affected 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.1E-06 
l.lE-08 
7.2E-07 
2.9E-06 

1.6E-OS 

2 
Total Rad + Chem O . O E + O O ~ o r o l :  O.OE+OO 2.4E-05 . ,)lj 

.' I ~ \ C R U 2 R I \ A B Q \ S B I ; O F F l ~ . X L I ; \  1/26/94; 3:48 PM 



FuTuRl 
SOLID WASTE LAND1 

~ 

, 

, 

Radia 
Ingestion of Beef 

Compound Conc'n in BeefbCi/k& @ Risk 
CS-137 4.28E-04 7.9E-01 2.8E-11 2.2E-I 1 
NP-237 5.21E-06 9.6843 2.2E-10 2.1E-12 
PU-238 3.05E-08 5.6E-05 2.2E-IO I .2E-14 
PU-239R40 3.25E-09 6.0E-06 2.3E-10 1.4E-15 
RA-226 3.77E-05 6.9E-02 1.2E-10 8.38-12 
RA-228 3.238-05 5.9E-02 1.OE-IO 5.9E-12 
SR-90 2.328-05 4.3E-02 3.6E-11 l.SE-I2 
TC-99 O.OE+OO O.OE+OO I .30E-12 O.OE+OC 
TH-228 7.028-07 1.3E-03 5.SE-ll 7.1E-14 
TH-230 3.09E-06 5.7E-03 1.3E-I I 7.4E-14 
TH-232 7.20E-07 1.3E-03 1.2E-ll 1.6E-14 
U-234 6.718-04 1.2E+OO I .6E-I I 2.OE-I 1 
U-239236 4.52E-05 8.3E-02 1.6E-I I I .3E-I2 
U-238 3.23E-03 2.3E+OO 2.8E-ll 6.3E-ll 

Total Pathway: 1.2E-lC 

IngestionlMilk 
ComDound Conc'n-Milk (Dci/L) Risk 

CS-137 1.5E-04 l.lE+OO 2.8E-11 3.1E-ll 
NP-237 4.7E-07 3.5843 2.2E-10 7.7E-I3 
PU-238 6.1E-09 4.5E-05 2.2E-IO 9.9E-I5 
PU539l240 6.5E-10 4.8E-06 2.3E-IO 1.1E-15 
RA-226 6.8E-05 S.OE-01 1.2E-10 6.OE-11 
RA-228 5.8E-05 4.3E-01 1.OE-10 4.3E-I I 
SR-90 1.2E-04 8.5E-01 3.6E-ll 3.IE-ll 
TC-99 O.OE+OO O.OE+OO 1.3E-12 O.OE+OO 
TH-228 5.8E-07 4.3E-03 5.5E-11 2.4E-13 
TH-230 2.68-06 1.9E-02 1.3E-11 2.5E-I3 
TH-232 6.0E-07 4.48-03 I .2E-I 1 5.3E-14 
U-234 2.0E-03 1.5€+01 1.6E-ll 2.4E-IO 
U-239236 1.4E-04 1 .OE+OO 1.6E-I 1 I .6E-1 I 
U-238 3.7E-03 2.7€+01 2.8E-I 1 7.6E-IO 

Beryllium 

Chromium 6.77846 7.OE-09 1.8E-06 7.68-09 
Lead 4.558-07 4.7E-10 3.8847 1.6E-09 
TH-TOTAL O.OOE+OO O.OE+OO O.OE+OO O.OE+OO 
U-TOTAL 3.59846 3.7E-09 1.IE-05 4.4E-08 

Cadmium 4.03847 4.1E-IO 7.3848 3.OE-IO 

4,4'-DDE 1.2E-08 4.8E-I I 3.4E-01 I .6E-1 I 
Benzo(e)anthracene 5.8848 2.4E-IO l . lE+OO 2.6E-IO 
Benzo(a)pyrene 1.2E-07 5.OE-10 7.3E+OO 3.6E-09 
Benzo(b)tluoranthene 9.9E-07 4.1E-09 9.OE-01 3.7E-09 
Benzo(g,h,i)perylene O.OOE+OO O.OE+OO Benzo(g,h,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene 2.5E-06 l.OE-08 3.8E-01 3.9E-09 
bise-Ethylhexyl) phthalate 3.2E-10 1.3E-I2 1.4E-02 1.8E-14 
Carbazole 2.0E-08 8.2E-I I 2.OE-02 1.6E-12 
Chrysene 6.8E-08 2.8E-IO 3.2E-02 9.OE-12 
Dihenzo(a,h)anthracenr 7.0E-08 2.9E-IO 8.IE+OO 2.3E-09 
Dibenzofuran 

1 Phenanthrene 
,Indeno(l,2,3-~d)pyrene 2.OE+OO 6.7E-08 

Total Pathway: 6.6E-08 Total Pathway: 8. I E-08 

V\BQ\SBFQFFFD.XLS\II26/94; 3:49 PM Total Rad + Chem 6.6848 FER'W 

- Total 

5 . 3 ~ 4  1 
2.9E-12 
2.2E- I4 
2.5E-I5 
6.8E-11 
4.9E-I I 
3.2E-ll 

O.OE+OO 
3. I E-I 3 
3.2E-3-13 
6.9E-14 
2.6E- IO 
I . 7~ -11  
8.2E-IO 

2.1E-09 
2.SE-10 

I .6E-1 I 
4.7E-10 . 
6.5E-09 
6.5849 

7.0E-09 . 
3.3E-14 
2.9E-12 
1.6E-I 1 
4.2E-09 

1.2E-07 ' 

O.OE+OO 

I SE-07 
Total Rad + Chem 8.3E-OS Toral: - 



TABLE B.3.4-13(a) (continued) 

SOLID WASTE LANDFILL: BEEF AND MILK (DUST AFFECTED) 
FUTURE, OFF-PROPERTY FARMER 

N 
Radiat 

Ingestion of Beef 
Comuound Conc'n in Beef(pCi/k& Intake RfDo Hazard 

cs-137 4.288-04 7.9E-01 
NP-237 5.21E-06 9.6E-03 
PU-238 3.05E-08 5.6E-05 
PU-239R40 3.25E-09 6.0E-06 
RA-226 3.778-05 6.9E-02 
RA-228 3.23E-05 5.9E-02 
SR-90 2.328-05 4.3EM 
TC-99 0.00E+00 O.OE+OO 
TH-228 7.02E-07 1.3E-03 
TH-230 3.09E-06 5.78-03 . 
TH-232 7.20E-07 1.3E-03 
U-234 6.71E-04 1.2E+00 
U-235R36 4.52E-05 8.3E-02 
U-238 1.23E-03 2.3E+00 

Total Pathway: O.OE+OO 

4.03E-07 4.1E-10 l.OE-03 4.1E-07 
6.77E-06 7.0E-09 5.0E-03 1.4E-06 
4.55E-07 4.7E-IO 

0.00E+00 O.OE+OO 
3.59E-06 3.7E-09 3 .OE-O3 1.2E-06 
3.72E-14 3.88-17 

Benzo(a)anthracene 1.82E-07 1.9E-I0 
3.838-07 3.9E-10 

Betno@) fluoranthene 3.13E-06 3.2E-09 
Benzo(g ,h , i)perylene 0.00E+00 O.OE+OO 
Benzo(k)fluoranthene 7.878-06 8.1E-09 
bis(2-Ethylhexyl) phthalate 1.01E-09 1.OE-12 2.0E-02 5.2E-ll 

6.28E-08 6.4E-11 
2.16847 2.2E-10 

Dibemo(a, h)anthracene 2.21E-07 2.3E-10 
0.00E+00 O.OE+OO 4.00E-03 O.OE+OO 

Indeno(l,2,3-cd)pyrene 2.598-05 2.78-08 

Total Pathway: 6.7E-06 
I 

' FER\CRU2RI\ABQ\SBFOFFFD.XLS\II26/94; 3749 PM Total Rad + Chern 6.7E-06 

-carcinogenic Hazard 
mH 

IngestiodMil k 
Compound Conc'n-Milk hCiIL) Intake RfDo Risk 

cs-137 1.5E-04 l . lE+00 
NP-237 4.7E-07 3.5E-03 
PU-238 6.1E-09 4.5E-05 

RA-226 6.8E-05 5.OE-01 
RA-228 5.8E-05 4.3E-01 
SR-90 1.2E-04 8.5E-01 
TC-99 O.OE+OO O.OE+OO 
TH-228 5.8E-07 4.3E-03 
TH-230 2.6E-06 1.9E-02 
TH-232 6.0E-07 4.4E-03 
U-234 2.0E-03 1.5E+01 
U-239236 1.4E-04 1 .OE+OO 
U-238 3.7E-03 2.7E+01 

PU-239/240 6.5E-10 4.8E-06 

Total Pathway: O.OE+OO 

i% 

IngestiodMilk 
Compound Conc'n-Milk (maIL) Intake RfDo Hazard 

Arsenic 3.2E-08 1.3E-10 3.0E-04 4.4E-0 
Beryllium 5.OE-ll 2.1E-13 5.0E-03 4.1E-I 
Cadmium 7.3E-08 3.OE-IO 1.OE-03 3.0E-0 
chromium 1.8E-06 7.6E-09 5.0E-03 1.5E-0 
Lead 3.8E-07 1.6E-09 
TH-TOTAL O.OE+OO O.OE+OO 
U-TOTAL l.lE-05 4.4E-08 3.0E-03 I5E-0 
4.4'-DDE 1.2E-08 4.8E-11 
Benzo(a)anthracene 5.8E-08 2.4E-10 
Benzo(a)pyrene 1.2E-07 5.OE-10 
Benzo@)fluoranthene 9.9E-07 4.1E-09 
Benzo(g,h,i)perylene O.OE+OO O.OE+OO 
Benzo@)fluoranthene 2.5E-06 1 .OE-08 
bis(2-Ethylhexyl) phthalate . 3.2E-10 1.3E-12 2.OE-02 6.6E-1 
Carbazole 2.0E-08 8.2E-ll 
Chrysene 6.8E-08 2.8E-10 
Dibenzo(a,h)anthracene 7.0E-08 2.9E-10 
Dibenzofuran O.OE+OO O.OE+OO 4.0E-03 O.OE+O 
Indeno(l,2,3-cd)pyrene 8.28-06 3.4E-08 
Phenanthrene O.OE+OO O.OE+OO 
Heptachloro-p-dioxin O.OE+OO O.OE+OO 

Total Pathway: 1.7E-0 

- Total 

4.1E-06 
l.lE-08 
7.2E-07 
2.9E-06 

1.6E-05 

I .2E-10 

O.OE+OO 

Total Rad + Chern 1.7E-05 Toull: 2.4E-05 0 



TABLE B.3.4-13(b) (continued) 

SOUD WASTE LANDFILL: BEEF AND MILK (GROUNDWATER AFFECTED) 
FUTURE, OFF-PROPERTY cmm 

PU-238 O.WE+OO O.OE+OO 2.2E-10 O.OE+OO 
PU-2391240 O.OOE+OO O.OE+OO 2.3E-10 O.OE+OO 
RA-226 O.OOE+OO O.OE+OO 1.2E-IO O.OE+OO 
RA-228 O.OOE+OO O.OE+OO 1.OE-10 O.OE+OO 
SR-90 O.OOE+OO O.OE+OO 3.6E-11 O.OE+OO 
TC-99 9.1E-02 5.5E+OO 1.3OE-I2 7.2E-12 
TH-228 O.OOE+OO O.OE+OO 5.5E-11 O.OE+OO 

PU-238 O.OE+OO O.OE+OO 2.2E-10 O.OE+OO 
PU-239/240 O.OE+OO O.OE+OO 2.3E-10 O.OE+OO 
RA-226 O.OE+OO O.OE+OO 1.28-10 O.OE+OO 
RA-228 O.OE+OO O.OE+OO 1.OE-10 O.OE+OO 
SR-90 O.OE+OO O.OE+OO 3.6E-11 O.OE+OO 
TC-99 l.lE-01 1.SE+02 1.3E-12 2.OE-IO 
TH-228 O.OE+OO O.OE+OO 5.SE-11 O.OE+OO 

Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 

Bcozo(a)anthracene 
Benzo(a)pyrene 
Bcnzo@)fluoranthene 
Bcnzo(g,h,i)pcrylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phlhalatc 
Carbazole 
Chlysene 
Dibcnzo(a,h)anthracene 
Dibenzofuran 
Indcno(l,2,3-cd)pyrcne 
Phenanthrene 

4,4'-DDE 

O.OOE+OO O.OE+OO 
0.00E+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 

4.3E+00 O.OE+OO 

3.4E-01 O.OE+OO 

7.3E+OO O.OE+OO 
9.0E-01 O.OE+OO 

l.lE+OO O.OE+OO 

3.8E-01 O.OE+OO 
1.4E-02 O.OE+OO 
2.0E-02 O.OE+OO 
3.28-02 O.OE+OO 

8.18+00 O.OE+OO 

2.OE+OO O.OE+OO 

Belyllium 
CadmiUUI 
Chrcqium 
Lead 
TH-TOTAL 
U-TOTAL 
4,4'-DDE 
BCnzo(a)anthraCCnC 
B e n z o e ) ~ ~ m e  
Benzo@)fluoranthcnc 
Benzo(g,h,i)pcrylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chryscne 
Dhmzo(a,h)antbracce 
Dibenzofuran 
Indcno(l,2,3-cd)pyrcne 
Phenanthrene 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

4.38+00 O.OE+OO 

3.4E-01 O.OE+OO 
l.lE+OO O.OE+OO 
7.3E+OO O.OE+OO 

9.OE-01 O.OE+OO 

3.8E-01 O.OE+OO 
1.4E-02 O.OE+OO 
2.OE-02 O.OE+OO 
3.2E-02 O.OE+OO 

S.IE+OO O.OE+OO 

2.OE+OO O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

' O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.lE-10 

1- 

ala'@ 

-: 'T ' c=4  

\; : j g j  

c, 

Total 

AffWted 
Dust&Groundwater ' * 

6.78-12 
2.2E- 13 
2.3E-15 
2.68- 16 
1.2E-I1 
8.5E-12 
6.OE-12 
2.1E-10 
4.8814 
5.OE-14 
1. I E-14 
4.7E-I 1 
3.1E-I2 
1.5E-10 

O.OE+OO 5.OE-IO 
O.OE+OO 3.9E-11 

, O.OE+OO 
O.OE + OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 

15E-11 
2.7E-IO 
3.78-09 
3.8E-09 

4.0E-09 
1.9E-14 
1.7E-12 
9.2E-12 
2.4E-09 

6.9E-08 

O.OE+OO Heptachlor-p-dioxin O.OOE+OO O.OE+OO 1.5E+O5 O.OE+OOl (Heptachlor-p-dioxin O.OE+OO O.OE+OO 1.5E+O5 O.OE+OO 
Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

Total Rad + Chem 7.2E-12 Total Rad + Chem 2.OE-10 Tom? 2.IE-10 8.4E-08 



. TABLE B.3.4-13(b) ( C O D ~ U ~ )  

FUTURE, OFF-PROPERTY CHILD 
SOLID WASTE LANDFILL: BEEF AND MILK (GROUNDWATER AFFECTED) 

*a 
4 

Non 

O.OOE+OO O.OE+OO 
NP-237 O.OOE+OO O.OE+OO 
PU-238 O.OOE+OO O.OE+OO 
PU-2391240 O.OOE+OO O.OE+OO 
RA-226 O.OOE+OO O.OE+OO 
RA-228 O.OOE+OO O.OE+OO 
SR-90 O.OOE+OO O.OE+OO 
TC-99 9.10E-02 5.5E+OO 
TH-228 O.OOE+OO O.OE+OO 
TH-230 O.OOE+OO O.OE+OO 
TH-232 O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

Total Pathway: O.OE+OO 

. .  
Benzo(g,h,i)perylene 
Bem(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anUuacene . 
Dibcnzofuran 
Indene( 1,2,3-cd)pyrene 
Phenanthrene 
Heptachloro-p-dioxin 

mrcimgenlc Hazanl 

Canpound Conc'n-Milk (oCi/L) @ 
CS-137 O.OE+OO O.OE+OO 
NP-237 O.OE+OO O.OE+OO 
PU-238 O.OE+OO O.OE+OO 
PU-2391240 O.OE+OO O.OE+OO 
RA-226 O.OE+OO O.OE+OO 
RA-228 O.OE+OO O.OE+OO 
SR-90 O.OE+OO O.OE+OO 

~TH-228 O.OE+OO O.OE+OO 
TH-230 O.OE+OO O.OE+OO 
TH-232 O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
U-2351236 O.OE+OO O.OE+OO 

'TC-99 l.lE-01 1.5E+02 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
'O.OE+OO 4.OE-03 O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 2.OE-02 O.OE+OO 

- 

U-238 O.OE+OO O.OE+OO 
Total Pathway: O.OE+O( 

O.OE+OO 7.9E- 10 

O.OE+OO O.OE t OO 

BCrylliUm 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
4,4'-DDE 
Benzo(a)anthracene . 
Benzo(a)pyrene 
Benzofilhoranthene 

O.OOE+OO O.OE+OO 5.OE-03 O.OE+OO I lBeryllium 
O.OOE+OO O.OE+OO 1.0E-03 O.OE+OO 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 3.0E-03 O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 5.OE-03 O.OE+OO 

O.OOE+OO O.OE+OO 2.OE-02 O.OE+OO 

O.OOE+OO O.OE+OO 4.OOE-03 O.OE+OO 

Total Pathway: O.OE+M: 

Total Rad + Chem O.OE+O( 

Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
4,4'-DDE 
Benzo(a)anthracene 
Benzo(a)pyrme 
Beam@) fluoranthene 
Benzo(g,h,i)perylene 
Bem(k) fluoranthene 
bis(2-Ethylhexyo phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracee 
Dibenzofuran 
Indene( 1,2,34d)pyrene 
Phenanthrene 
Heptachloro-p-dioxin 

Total 
Dust & Groundwater 

Total Affected 

OE+OO 1.1E-05 
O.OE+OO O.OE+OO 5.OE-03 O.OE+OO1 O.OE+OO 2.1E-08 , 

O.OE+ 00 
O.OE+ 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 1.OE-03 O.OE+W 
O.OE+OO 5.OE-03 O.OE+W 
O.OE+OO 
O.OE+OO 
O.OE+OO 3.0E-03 O.OE+W 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 3.9E-06 
O.OE+OO 1.9E-05 

O.OE+OO 1.6E-04 

I 
' ~\CHUZHI\ABQ\SBFOF(:RV.XLS\IR6/94; 3 5 1  Phl 

I' 

I 



TABLE B.3.4-l3(b) 

SOLID W A m  LANDFILL BEEF AND MILK @ U f l  AFFECTED) 
FUTURE, OFF-PROPERTY CHILD 

5.21E-06 3.2E-04 2.2E-IO 7.OE-14 
3.05E-08 1.9E-06 2.2E-IO 4 IE-16 
3.25E-09 2.0E-07 2.3E-10 4.68-37 
3.77E-05 2.38-03 1.2E-10 2.8E-13 
3.23845 2 OE-03 I.OE-IO 2.OE-13 
2.32E-05 1.4E-03 3.6E-ll 5.1E-14 
O.OE+OO O.OE+OO 1.30E-12 O.OE+OO 
7.02847 4.3E-05 SSE-ll  2.48-35 
3.09E-06 1.9E-04 1.3E-ll 2.48-35 
7.20847 4.4E-05 1.2E-ll 5.3E-16 

Total Pathway: 4.IE-12 

5.55848 8.88-12 4.3E+OO 3.8E-I 1 
4.03847 6.4E-11 
6.77E-06 l.lE-09 

O.OOE+OO O.OE+OO 
4.55E-07 7.2E-11 

3.59846 5.7E-10 
3.72E-14 5.9E-I8 3.4E-01 2.OE-18 

Benzo(a)anthracene 3.828-07 2.9E-ll l.lE+OO 3.2E-ll 
3.83E-07 6.1E-ll 7.3E+OO 4.4E-10 
3.138-06 5.OE-IO 9.OE-01 4.5E-10 

Benzo(g,h,i)perylene O.OOE+OO O.OE+OO 
Benzo(k)fluoranthene 7.87846 1.3E-09 3.8E-01 4.8E-IO 

1.01E-09 1.6E-13 1.4EM 2.3E-15 
6.28E-08 1 .OE-ll 2.OEM 2.OE-13 
2.16847 3.4E-ll 3.2EM l.lE-,12 
2.21E-07 3.5E-ll 8.1E+OO 2.8E-10 

0.00E+OO O.OE+OO 

0.00E+OO O.OE+OO 
Indeno(l,2,3-cd)pyrene 2.59E-05 4.1E-09 2.OE+OO 8.2E-09 

brcinogcnic Risk 
lR iS 

~ 

IngestioniMilk 
Compound Conc'n-Milk IpCilL) intake &sJ 

cs-137 1.5E-04 2. IE-01 2.8E-I 1 6.OE-12 
NP-237 4.7E-07 6.8E-04 2.2E-IO 1.5E-13 
PU-238 6.1E-09 8.7E-06 2.2E-10 1.9E-15 
PU-239R40 6.5E-IO 9.38-07 2.3E-10 2.IE-16 
RA-226 6.88-05 9.7EM .I .2E-IO 1.2E-11 
RA-228 ' 5.88-05 8.3EM I.OE-10 8.3E-12 
SR-90 1.2E-04 1.7E-01 3.6E-II 6.OE-I2 
TC-99 O.OE+OO O.OE+OO 1.3E-I2 O.OE+O( 
TH-228 5.8E-07 8.48-04 5.5E-11 4.6E-14 
TH-230 2.6E-06 3.7E-03 1.3E-ll 4.8E-I4 
TH-232 6.0E-07 8.6E-04 I .2E-11 1 .OE-14 
U-234 2.0E-03 2.9E+OO I .6E-l1 4.6E-I 1 
U-235t236 1.4E-04 1.9E-01 1.6E-ll 3.1E-12 
U-238 3.7E-03 5.2E+OO 2.8E-I 1 1.5E-10 

Total Pathway: 2.3E-I( 

Ris 
IngestioniMilk 

Cornpound Conc'n-Milk (mnlL) Intake &sJ 
Arsenic 3.2E-08 1.2E-10 1,8E+OO 2.IE-IO 
Beryllium 5.OE-ll 1.9E-13 4.3E+OO 8.OE-13 
Cadmium 7.3E-08 2.7E-IO 
Chromium 1.8E-06 6.98-09 
Lead 3.8E-07 1.4E-09 
TH-TOTAL O.OE+OO O.OE+OO 
U-TOTAL I .  1 E 4 5  4.0E-08 
4,4'-DDE 1.2E-08 4.4E-11 3.4E-01 1.5E-ll 
Benzo(a)anthracene 5.8848 2.1E-IO l.lE+OO 2.4E-IO 
Benzo(a)pyrene 1.2E-07 4.5E-IO 7.3E+OO 3.3E-09 
Benzo(b)fluoranthene 9.9E-07 3.7E-09 9.OE-01 3.3E-09 
Benzo(g,h,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene 2.5E-06 9.38-09 3.8E-01 3.5E-09 
bis@lEthylhexyl) phthalate 3.2E-10 1.2E-12 1.4EM 1.7E-14 
Carbazole 2.OE-08 7.4E-I 1 2 OEM 1 .SE-12 
Chrysene 6.8E-08 2.SE-10 3.2EM 8.1E-12 
Dibenzo(a,h)anthracene 7 OE-08 2.6E-10 8.1E+OO 2.1E-09 
Dibenzohran O.OE+OO O.OE+OO 
Indeno(l,2,3-cd)pyrene 8 2E-06 3.1E-08 2.OE+00 6.1E-08 
Phenanthrene O.OE+OO O.OE+OO 
Heotachloro-o-dioxin O.OE+OO O.OE+OO I .5E+05 O.OE+OC Heptachloro-p-dioxin ' 0.00E+OO O.OE+OO 1.5E+05 O.OE+OC , . 

I 
Total Pathway: I .OE-08 Total Pathway: 7.4E-08 

FER\C BQ\SBFOFCFD.XLS\1126/94; 3:52 PM Total Rad + Chem 1.OE-08 

D 
< I,*;. 
d a g  
p.+ 

1 7 .  . ;''a 
@ 

- Total 

6.7E-12 
2.2E- 13 
2.3 E- 1 5 
2.6816 
1.2E-11 
8.58-12 . 
6.OE-12 

O.OE+OO 
4.8E-14 
5.OE-14 
l.lE-14 
4.7E-I I 
3.lE-12 
1 SE-10 

5.OE-10 
3.9E-11 

1 .SE-l'l 
2.7E- 10 
3.7E-09 
3.8E-09 

4 .OE-09 
1.9E-14 
1.7E-I2 
9.2E- 12 
2.48-09 

6.9E-08 

O.OE+OO 

, 8.4E-08 
Total Rad + Chem 7.4E-08 



TABLE B.3.4-13(b) (continued) 

SOLID W A m  LANDFILL: BEEF AND MILK @U!X AFFECTED) 
Non-calcinogenic Hazard 

FUTURE, OFF-PROPERTY CHILD 

3 .OSE-08 1.9E-06 6.1E-09 8.7E-06 

3.77E-05 2.3E-03 6.8E-05 9.7E-02 
3.23E-05 2.0E-03 5.8E-05 8.3E-02 
2.32E-05 1.4E-03 1.2E-04 1.7E-01 

0.00E+00 O.OE+OO O.OE+OO O.OE+OO 
7.02E-07 4.3E-05 5.8E-07 8.4E-04 
3.09E-06 1.9E-04 2.6E-06 3.7E-03 
7.20E-07 4.4E-05 6.0E-07 8.6E-04 
6.71E-04 4.1EM 2.0E-03 2.9E+00 

3.25E-09 2.0E-07 6.5E-10 9.3E-07 

Total Pathway: O.OE+OO Total Pathway: O.OE+OC 

6.77E-06 1.3E-08 5.0E-03 2.5806 
4.55E-07 8.4E-10 

0.00E+00 O.OE+OO 
3.59E-06 6.6E-09 3.0E-03 2.28-06 
3.72E-14 6.9E-17 

Benzo(a)anthracene 1 .a2847 3.4E-10 
3.83847 7.1E-10 
3.338-06 5.8E-09 

Benzo(g,h ,i)perylene 0.00E+00 O.OE+OO 
Benzo(k)fluoranthene 7.87846 1 SE-08 

1.01E-09 1.9E-12 2.0E-02 9.4E-ll 
6.28E-08 1.2E-10 
2.16E-07 4.OE-10 
2.21E-07 4.1E-10 

0.00E+OO O.OE+OO 4.00E-03 O.OE+OO 

Total Pathway: 1.2E-0: 

' FER\CRU2RI\ABQ\SBFOFCFD.XLS\1/26/94; 352 PM Total Rad + Chem 1.2E-05 
I' 

IS 

Be ry I I i u m 
Cadmium 7.3E-08 3.2E-09 l.OE-03 3.2E-06 
Chromium 1.8846 8.0E-08 5.0E-03 1.6E-05 
Lead 3 AE-07 I .6E-08 
TH-TOTAL O.OE+OO O.OE+OO 
U-TOTAL. l.lE-05 4.7847 3.0E-03 1.6E-04 

Benzo(a)anthracene 5.88-08 2.5E-09 
Benzo(a)pyrene 1.2E-07 5.3E-09 
Benzo@)fluoranthene 9.9E-07 4.3E-08 
Benzo(g,h,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene 2 SE-06 1 . I  E 6 7  

4,4'-DDE 1.2E-08 5.1E-10 

bis(2-Ethylhexyl) phthalate 3.2E-10 1.4E-11 2.0E-02 7.OE-10 
Carbazole 2.0E-08 8.7E-10 
Chrysene 6.8E-08 3.0E-09 
Dibenzo(a,h)anthracene 7.0E-08 3 .OE-09 
Dibenzofuran O.OE+OO O.OE+OO 4.0E-03 O.OE+OO 
Indeno(l,2,3-cd)pyrene 8.2E-06 3.6E-07 
Phenanthrene O.OE+OO O.OE+OO 
Heptachloro-p-dioxin O.OE+OO O.OE+OO 

l.lE-05 
2.1E-08 
3.9E-06 
1.9E-05 

1.6E-04 

7.9E- 10 

O.OE+OO 

Total Pathway: 1.8E-04 

Total Rad + Chem 1.8E-04-f 



TABLE B.3.4-14(8) ( c o D ~ ~ D u ~ ~ )  
FUTURE, OFF-PROPERTY FARMER 

SOLID W A m  LANDFILL HOMEGROWN PRODUCE (GROUNDWATER AFFECTED) 
Carcinogenic Risk 

O.OOE+OO O.OE+OO 2.2E-IO O.OE+OO 
O.OOE+OO O.OE+OO 2.2E-IO O.OE+OO 
O.OOE+OO O.OE+OO 2.3E-10 O.OE+OO 
O.OOE+OO O.OE+OO 1.2E-IO O.OE+OO 
O.OOE+OO O.OE+OO I.OE-10 O.OE+OO 
O.OOE+OO O.OE+OO 3.6E-ll O.OE+OO 

3.80E-01 5.7E+02 1.30E-12 7.4E-10 
O.OOE+OO O.OE+OO 5.SE-11 O.OE+OO 
O.OOE+OO O.OE+OO 1.3E-11 O.OE+OO 
O.OOE+OO O.OE+OO 1.2E-ll O.OE+OO 

Total Pathway: 7.4E-10 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
4,4'-DDE 
Benzo(a)anthracene 
Benzo(a)p yrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
Heptachloro-pdioxin 

1 Compound Conc'n in Plants (mdka) & 
O.OE+OO O.OE+OO ISE+OI O.OE+OO 
O.OE+OO O.OE+OO 8.4E+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 8.9E-01 O.OE+OO 
O.OE+OO O.OE+OO 6.1E+OO O.OE+OO 
O.OE+OO O.OE+OO 7.5E-01 O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 3.2E-01 O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 2.7E-02 O.OE+OO 
O.OE+OO O.OE+OO 6.8E+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 1.7E+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO ISE+05 O.OE+OO 

Total Pathway: O.OE+OO 

Total 
Dust & Groundwater 

Total Affected 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

7.4E-IO 

1.4E-I 1 
4.9E-IO 
3.IE-10 
3.4E-I 1 
4.2E-10 
3.1 E-IO 
7.4E-ll 
7.4E- 10 
1.6E-IO 
1 SE-IO 
3.3E-I 1 
1.2E-09 

3.9E-09 
8.OE-1 I 

O.OE+OO I .OE-07 
O.OE+OO 6.0E-09 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 

3.4E-10 
2.1E-09 
5.3E-I0 

2.9E-10 

I .2E-l I 
1.4E-09 

8.IE-IO 

O.OE+OO 

I 
' FER\C Q\SVGOFFFW.XLS\I/26/94; 3 5 3  PM 1.2E-07 

5 
P 



i 

' TABLE B3.4-14(a) (continued) 
FUTURE, OFF-PROPERTY FARMER 

SOLID W A S E  LANDFILL: HOMEGROWN PRODUCE (GROUNDWATER AFFECTED) 
Non-carcinogenic Hazard 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

3.8E-01 5.78+02 
O.OE+OO O.OE+OO 

TH-230 O.OE+OO O.OE+OO 
'TH-232 O.OE+OO O.OE+OO 
~U-234 O.OE+OO O.OE+OO 
lU-235R36 O.OE+OO O.OE+OO 
~u-238 O.OE+OO O.OE+OO 

Inhalation of ParticulateslSoil 
Compound Conch in Plants Imnlkp;l RfDIo) Hazard 

Arsenic O.OOE+OO O.OE+OO 3.0E-04 O.OE+O 
Beryllium O.OOE+OO O.OE+OO S.OE-03 O.OE+O 
Cadmium O.OOE+OO O.OE+OO 1.0E-03 O.OE+O 
Chromium O.OOE+OO O.OE+OO 5.0E-03 O.OE+O 
Lead O.OOE+OO O.OE+OO 
TH-TOT AL 0.00E+OO O.OE+OO 
U-TOTAL O.WE+OO O.OE+OO 3.0E-03 O.OE+O 
4,4'-DDE O.OOE+OO O.OE+OO 
Benzo(a)anthracene O.OOE+OO O.OE+OO 
Benzo(a)pyrene O.OOE+OO O.OE+OO 
Benzo@)fluoranthene O.OOE+OO O.OE+OO 
Benzo(g,h,i)perylene O.OOE+OO O.OE+OO 
Benzo(k)fluoranthene O.OOE+OO O.OE+OO 
bis(2-Ethylhexyl) phthalate O.OOE+OO O.OE+OO 
Cahazole O.OOE+OO O.OE+OO 
Chrysene O.OOE+OO O.OE+OO 
Dibenzo(a, h)anthracene O.OOE+OO O.OE+OO 
Dibenzofuran 0.00E+OO O.OE+OO 4.0E-03 O.OE+O 
Indeno(l,2,3-cd)pyrene 0.00E+00 O.OE+OO 
Phenanthrene 0.00E+00 O.OE+OO 
Heptachloro-p-dioxin 0.00E+OO O.OE+OO 

Total Pathway: O.OE+O 
I 
' FER\CRUZRI\ABQ\SVGOFFRK.XLS\1126/94: 3:53 PM 

Total 
Dust & Groundwater 

- Total Affected 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

2.38-05 
1.4E-07 
1 .OE-06 
3.2E-06 

7.78-05 

O.OE+OO O.OS+OO 

Total Rad + Chem O.OE+OO Total: O.OE+OO 1 .OE-04 

- 
m 
c 
vi 
vi 

,.. .o' 

is 



TABLE B.3.4-14(a) 

SOLID WASTE LANDFILL: HOMEGROWN PRODUCE (DUST AFFECTED) 
FUTURE, OFF'-PROPERTY FARMER 

Carcinogenic Risk 

IngestionlHomegrown Produce 
Compound Conc'n in Plants !pCi/kg) e Risk 

I cs-137 3.34E-04 5.OE-01 2%-11 1.4E-ll I 
NP-237 1.50E-03 2.2E+00 2.2E-10 4.9E-IO 
PU-238 9.40E-04 1.4E+00 2.2E-10 3.1E-IO 

1.00E-04 1.5E-01 2.3E-10 3.4E-ll ~ E Z "  2.33E-03 3.5E+00 1.2E-10 4.2E-10 
RA-228 2.068-03 3.1E+00 1.OE-10 3.1E-IO 
SR-90 1.38E-03 2.1E+00 3.6E-I1 7.4E-I1 
~TC-99 0.00E+00 O.OE+OO 1.30E-12 O.OE+OC 
TH-228 1.98E-03 3.OE+00 5.5E-ll 1.6E-10 
TH-230 7.91E-03 1.2E+01 1.3E-11 1.5E-10 
TH-232 1.85E-03 2.8E+00 1.2E-I1 3.3E-I1 
~U-234 5.16E-02 7.7E+01 1.6E-ll 1.2E-09 
U-USt236 3.47E-03 5.2E+00 1.6E-11 8.OE-I I 
U-238 9.42EM 1.4E+M 2.8E-ll 3.9E-09 

I 

Total Pathway: 7.3E-09 

IngestionlHomegrown Produce 

Arsenic 8.3E-06 6.98-09 lSE+01 1 .OE07 

Cadmium 1.2E-06 l.OE-09 
Chromium 1.9E-05 1.6E-08 
Lead 2.4E-05 2.0E-08 
TH-TOTAL O.OE+OO O.OE+OO 
U-TOT AL 2.8E-04 2.3E-07 

Compound Conc'n in Plants (mdkg) Risk 

Beryllium 8.6E-07 7.1E-10 8.4E+00 6.0E-09 

4,4'-DDE I SE-08 1.2E-I 1 
Benzo(a)anthracene 4.6857 3.88-10 8.9E-01 3.4E-I0 
Benzo(a)pyrene 4.0E-07 3.4E-10 6.1E+00 2.1E-09 
Benzo@)fluoranthene 8.5E-07 7.1E-IO 7.5E-01 5.3E-10 
Benzo(g,h,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene l.lE-06 8.9E-IO 3.2E-01 2.9E-IO 
bis(2-Ethylhexyl) phthalate 6.2E-08 5 .251  1 
Carbazole 9.6E-08 8.OE-ll 
Chrysene 5.4E-07 4.6E-10 2.7EM I .2E-I 1 
Dibenzo(a,h)anthracene 2.4E-07 2.OE-IO 6.8E+00 14E-09 
Dibenzofuran O.OE+OO O.OE+OO 

Phenanthrene O.OE+OO O.OE+OO 
Heotachloro-o-dioxin 0 OE+OO O.OE+OO lSE+OS 0 OE+M 

Indeno(l,2,3-cd)pyrene 5.7E-07 4.8E-10 1.7E+00 8.1E-IO 

I 
3:54 PM 

I( 

FB 

Total Pathway: 1.2E-07 

Total 

1.4E-ll 
4.9E-10 
3.1 E- 10 
3.4E-11 
4.2E- 10 
3.1 E-IO 
7.4E-11 

O.OE+OO 
I .6E-10 
1SE-10 
3.3E-I1 
1.2E-09 

3.9E-09 
8 .OE- I I 

'1 .OE-07 
6.0E-09 

3.4E-IO 
2.1E-09 
5.3E-10 

2.9E- IO 

1.2E-1 I 
I .4E-09 

8.1E-10 

O.OE+OO 

Total Rad + Chem 1.2E-071-[ a 



i 

TABLE B3.4-14(a) (continued) 

SOLID WASTE LAh'DFILL: HOMEGROWN PRODUCE (Dun AFFECTED) 
Non-carcinogenic Hazard 

FUTURE, OFF-PROPERTY FARMER 

hgestiodHomegrown Produce 
Comoound Conc'n in Plants CpCi/k& Intake Rfi>o Hazard 

CS-137 3.3E-04 5.OE-01 
NP-237 1.5E-03 2.2E+00 
PU-238 9.48-04 1.4E+00 
PU-239R40 1.OE-04 I.SE-01 
RA-226 2.3E-03 3.5E+00 
RA-228 2.1E-03 3.1E+00 , 

SR-90 1.4E-03 2.1E+00 
TC-99 O.OE+OO O.OE+OO 
TH-228 2.0E-03 3.OE+00 
TH-230 7.9E-03 1.2E+01 
TH-232 1.8E-03 2.8E+00 
U-234 5.2EM 7.7E+01 
U-235R36 3.5E-03 5.2E+00 
U-238 9.4EM 1.4E+02 

Total Pathway: O.OE+O( 

Chemical Hazard 
Inhalation of ParticulateslSoil 

I 
' FER\CRUZRl\ABQ\SVGOFFFD.XLS\l126/94; 3 5 4  PM 

Compound Conc'n in Plants (malkg) Intake RtDCo) Hazard 
Arsenic 8.25E-06 6.9E-09 3.0E-04 2.3E-05 

Cadmium 1.22E-06 1 .OE-09 I .OE-03 I .OE-06 
Chromium 1.89E-05 r.6E-08 5.0E-03 3.2E-06 
Lead 2.35845 2.0E-08 
TH-TOTAL 0.00E+00 O.OE+OO 
U-TOTAL 2.76E-04 2.3E-07 3.0E-03 7.7E-05 

I 
Beryllium 8.55E-07 7.1E-10 5.0E-03 1.4E-07 

4,4'-DDE ' 1.47E-08 1.2E-11 
Benzo(a)anthracene 4.60E-07 3.8E-10 
Benzo(a)pyrene 4.03E-07 3.4E-10 
Benzo@)fluoranthene 8.47E-07 7.1E-10 
Benzo(g,h,i)perylene 0.00E+00 O.OE+OO 
Benzo(k)fluoranthene 1.07E-06 8.9E-10 
bis(2-Ethylhexyl) phthalate 6.24E-08 5.2E-11 
Carbazole 9.56848 8.OE-11 
Chrysene 5.4SE-07 4.6E-10 
Dibenzo(a,h)anthracene 2.40E-07 2.OE-10 
D-ibenzofuran 0.00E+00 O.OE+OO 4.0E-03 O.OE+OC 

Phenanthrene 0.00E+00 O.OE+OO 
Heptachloro-p-dioxin 0.00E+OO O.OE+OO 

hideno( 1,2,3-cd)pyrene 5.73E-07 4.8E-10 

Total Pathway: 1 .OE-04 

- Total 

2.3E-05 
1.4E-07 
1 .OE-06 
3.2E-06 

7.7E-05 

O.OE+OO 

Total Rad + Chem 1.OE-04 Toml: 1.0E-04 
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TABLE B.3.4-14m) (conhued) 

SOLID W A m  LANDFILL: HOMEGROWN PRODUCE (GROUNDWATER AFFECTED) 
Corcbzoertiic Risk 

FUTURE, OFF-PROPERTY CHILD 

" 

I Radiation Risk I 
IngestiodHomegrown Produce 

Compound Conc'n in Plants IpCilkg) ' Risk 
cs-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 ' 

U-234 
U-235036 
U-238 

O.OOE+OO O.OE+OO . 2.8E-ll O.OE+OO 
O.OOE+OO O.OE+OO 2.2E-IO O.OE+OO 
O.OOE+OO O.OE+OO 2.2E-IO O.OE+OO 
O.OOE+OO O.OE+OO 2.3E-10 O.OE+OO 
O.OOE+OO O.OE+OO 1.2E-IO O.OE+OO 
O.OOE+OO O.OE+OO 1.OE-IO O.OE+OO 
O.OOE+OO O.OE+OO 3.6E-ll O.OE+OO 

3.80E-01 4.2E+01 l.30E-12 5.5E-ll 
O.OOE+OO O.OE+OO 5%-ll O.OE+OO 
O.OOE+OO O.OE+OO 1.3E-ll O.OE+OO 
O.OOE+W O.OE+OO 1.2E-ll O.OE+OO 
O.OOE+OO O.OE+OO 1.6E-1 I O.OE+OO 
O.OOE+OO O.OE+OO 1.6E-ll O.OE+OO 
O.OOE+OO O.OE+OO 2.8E-I 1 O.OE+OO 

Total Pathway: 5.5E-ll 

I IngestiodHomegrown Produce 
Compound Conc'n in Plants (ma/k& Risk 

Arsenic O.OE+OO O.OE+OO 1.5E+01 O.OE+OO 
Beryllium O.OE+OO O.OE+OO 8.4E+OO O.OE+OO 
Cadmium O.OE+OO O.OE+OO 
Chromium O.OE+OO O.OE+OO 
Lead O.OE+OO O.OE+OO 
TH-TOTAL O.OE+OO O.OE+OO 
U-TOTAL O.OE+OO O.OE+OO 
4,4'-DDE O.OE+OO O.OE+OO 
Benzo(b)anthracene O.OE+OO O.OE+OO 8.9E-01 O.OE+OO 
Benzo(b)pyrene O.OE+OO O.OE+OO 6.1E+OO O.OE+OO 
Benzo(b)fluoranthene O.OE+OO O.OE+OO 7.SE-01 O.OE+OO 
Benzo(g, h , i)qery lene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene O.OE+OO O.OE+OO 3.2E-01 O.OE+OO 
bis(2-Ethylhexyl) phthalate O.OE+OO O.OE+OO 
Carbazole O.OE+OO O.OE+OO 
Chrysene O.OE+OO O.OE+OO 2.7E-02 O.OE+OO 
Dibenzo(a,h)anthracene O.OE+OO O.OE+OO 6.8E+OO O.OE+OO 
Dibenzofuran O.OE+OO O.OE+OO 
Indeno( I ,2,3-cd)pyrene O.OE+OO O.OE+OO 1.7E+OO O.OE+OO 
Phenanthrene O.OE+OO O.OE+OO 
Heptachloro-p-dioxin O.OE+OO O.OE+OO I .5E+05 O.OE+OO 

Total Pathway: O.OE+OO 

Total 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

5.5E-11 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 

Total 
Dust & Groundwater 

Affected 

1 .OE-12 
3.7E-1 I 
2.3E-ll 
2.6E- 12 
3.1E-I1 
2.3E-11 
5.5E-I2 
5.5E-I I 
I .2E-11 
1 . I  E-I 1 
2.5E-I2 
9.2E-11 
6.OE-12 
2.9E-IO 

3.6E-08 
2.1E-09 

1.2E-IO 
7.1E-10 
I .8E-10 

9.9E-1 I 

4.3E-12 
4.7E-10 

2.8E- IO 

O.OE+OO 

! V\BQ\SVGOFCFW.XLS\1126/94; 3 5 5  PM 4'. I E-08 

\i 



TABLE B.3.4-14(b) (continued) 

SOLID WASTE LANDFILL: HOMEGROWN PRODUCE (GROUNDWATER AFFECTED) 
FUTURE, OFF-PROPERTY CMLD 

Nan-carcinogenic Hazard 

IngestiodHomegrown Produce 
Compound Conc'n in Plants [pCi/k& Intake RtD(o) Hazard 

CS-137 O.OE+OO O.OE+OO 
NP-237 O.OE+OO O.OE+OO 
PU-238 O.OE+OO O.OE+OO 
PU-2391240 O.OE+OO O.OE+OO 
RA-226 O.OE+OO O.OE+OO 
RA-228 O.OE+OO O.OE+OO 
SR-90 O.OE+OO O.OE+OO 
TC-99 3.8E-01 4.2E+01 
TH-228 O.OE+OO O.OE+OO 
TH-230 O.OE+OO O.OE+OO 
TH-232 O.OE+OO O.OE+OO 
U-234 O.OE+OO O.OE+OO 
U-239236 O.OE+OO O.OE+OO 
U-238 O.OE+OO O.OE+OO 

Total Pathway: O.OE+O( 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
4,4'-DDE 
Benzo(b)anthracene 
Benzo(b)p yrene 
Benzo(b)fluoranthene 
Benzo(g, h , i)pery lene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a, h)anthracene 
Dibenzofuran 
Indeno( I ,2,3-cd)pyrene 
Phenanthrene 
Heptachloro-p-dioxin 

O.OOE+OO O.OE+OO 3.0E-04 O.OE+O 
O.OOE+OO O.OE+OO 5.0E-03 O.OE+O 
0.00E+OO O.OE+OO 1.OE-03 O.OE+O 
O.OOE+OO O.OE+OO 5.0E-03 O.OE+O 
O.OOE+OO O.OE+OO 
0.00E+OO O.OE+OO 
O.OOE+OO O.OE+OO 3.0E-03 O.OE+O 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
0.00E+OO O.OE+OO 
0.00E+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+00 O.OE+OO 
0.00E+00 O.OE+OO 4.0E-03 O.OE+O 
0.00E+00 O.OE+OO 
0.00E+OO O.OE+OO 
0.00E+00 O.OE+OO 

FER\CRU2RI\ABQ\SVGOFCF%'.XlS\l/26/94: 3 5 5  PM 

Total 
Dust & Groundwater 

- Total Affected 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

9.3E-05 
5.8E3-07 
4.1E-06 
1.3E-05 

I 

3.1E-04 

O.OE+OO O.OE+OO 

Total Pathway: O.OE+O 

Total Rad + Chem O.OE+OO 4.2E-04 



. TABLE B.3.4-14&) 
FUTURE, OFF-PROPERTY CHILD 

SOLID W A m  LANDFILL: BOMEGROWN PRODUCE (DUST AFFECTED) 
Carcinogenic Risk 

IngestionlHomegrown Produce 
Compound Conc'n in Plants CpCilkg) intake , Risk 

CS-137 ' 3.34E-04 3.7E-02 2.8E-ll 1.OE-12 
NP-237 1.5OE-03 1.7E-01 2.2E-10 3.7E-11 
PU-238 9.40844 I.OE-O1 2.2E-10 2.3E-I 1 
PU-239l240 I.00E-04 l.lE-02 2.3E-10 2.6E-12 
RA-226 2.33E-03 2.6E-01 1.2E-10 3.IE-11 
RA-228 2.06843 2.3E-01 1 .OE-10 2.3E-11 
SR-90 1.38E-03 1.5E-01 3.6E-11 5.58-12 
TC-99 O.OOE+OO O.OE+OO 1.30E-12 O.OE+OO 
TH-228 1.98E-03 2.2E-01 5.5E-11 1.2E-ll 
TH-230 7.91E-03 8.8E-01 1.3E-11 1.lE-11 
TH-232 1.85E-03 2.1E-01 1.2E-11 2.58-12 
U-234 5.16E-02 5.7E+OO l.6E-ll 9.2E-ll 
U-235R36 3.47E-03 3.9E-01 1.6E-11 6.OE-12 
U-238 9.42E-02 l.OE+Ol 2.8E-11 2.9E-10 

Total Pathway: 5.4E-IO 

Ris 
IngestionlHomegrown Produce 

Arsenic 8.3E-06 2.4E-09 l.SE+OI 3.6E-08 
Compound Conc'n in Plants Imnlkg) intake Risk 

Beryllium 8.6E-07 2%-10 8,4E+OO 2.1E-09 
Cadmium 1.2E-06 3.6E-10 
Chromium 1.9u15 5.5E-09 
Lead 2.4E-05 6.8849 
TH-TOTAL O.OE+OO O.OE+OO 
U-TOT AL 2.8E-04 8.OE-08 
4,4'-DDE 1.5E-08 4.38-12 
Benzo(b)anthracene 4.6847 1.3E-10 8.9E-01 1.2E-IO 
Benzo(b)pyrene 4.0E-07 1.2E-10 6.1E+OO 7.1E-10 
Benzo(b)fluoranthene 8.5E-07 2.5E-10 7 5E-01 I .8E-10 
Benzo(g,h,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene l.lE-06 3.1E-10 3.2E-01 9.9E-11 
bis(2-Uhylhexyl) phthalate 6.2E-08 1.8E-11 
Carbazole 9.6E-08 2.8E-11 
Chrysene 5.4E-07 1.6E-10 2.7E-02 4.3E-12 
Dibenzo(a,h)anthracene 2.4E-07 7.OE-11 6.8E+OO 4.7E-10 
Dibenzofuran O.OE+OO O.OE+OO 

Phenanthrene O.OE+OO O.OE+OO 
Heotachloro-D-dioxin O.OE+OO O.OE+OO I .5E+OS O.OE+OC 

Indeno(l,2,3-cd)pyrene 5.78-07 1.7E-10 1.7E+OO 2 8E-10 

V\BQ\SVGOFCFD.X Ls\ I /26/94; 356 PM 
Total Pathway: 4.0E-08 

- Total 

I .OE-12 
3.7E-ll 
2.3E-1 I 
2.6E-12 , 

3.1E-I1 
2.3E-11 
5.5E-12 

O.OE+OO 
1.2E-11 
1 . 1 E-1 1 
2.58-12 
9.2E-11 
6.OE-12 
2.9E-IO 

3.6E-08 
2.IE-09 

1.2E-10 
7.1E-10 
I .8E-l0 

9.9E-1 I 

4.3E-12 
4.7E-10 

2.8E-10 

O.OE+OO 

Total Rad + Chem 4.1E-08)-i e 



. -  

TABLE B.3.4-14&) (continued) 

SOLID WASTE LANDFILL HOMEGROWN PRODUCE @U!TT AFFECTED) 
FUTURE, OFF-PROPERTY CHILD 

Non-carcinogenit Hazard 

I IngentiodHomegrown Produce 
Compound Conc'n in Plants CDCilkg) intake RfDo 
~ 

CS-137 3.3E-04 3.7E-02 
NP-237 1 SE-03 1.7E-01 
PU-238 9.48-04 l.OE-O1 
PU-239t240 l.0E-04 l.lE-02 
RA-226 2.38-03 2.6E-01 
RA-228 2.1E-03 2.3E-01 
SR-90 1.4E-03 1.5E-01 
TC-99 O.OE+OO O.OE+OO 
TH-228 2.0E-03 2.2E-01 
TH-230 7.9E-03 8.8E-01 
TH-232 1.8E-03 2.1E-01 
U-234 5.2E-02 5.7E+00 
U-239236 3.5E-03 3.9E-01 
U-23 8 9.4E-02 l.OE+Ol 

Total Pathway: O.OE+O( 

Inhalation of ParticulateslSoil 
Compound Conc'n in Plants (malkg) intake RfD(o) Hazard 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOT AL 
4,4'-DDE 
Benzo(b)anthracene 
Benzo(b)p yrene 
Benzo@)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(lc)fluoranthene 
bis(2-Uhylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
Heptachloro-p-dioxin 

I ' 
I! 

FER\CRU2 Rl\ABQ\SVGOFCFD.XLS\ 1/26/94; 3 :56 PM 

IS 

8.25E-06 2.8E-08 3.0E-04 9.3E-05 
8.55E-07 2.9E-09 5.0E-03 5.88-07 
1.22846 4.1 E 4 9  1 .OE-03 4.1 E-06 
1.89E-05 6.4E-08 5.0E-03 1.3E-05 
2.35E-05 8.0E-08 

0.00E+00 O.OE+OO 
2.76E-04 9.3E-07 3.0E-03 3.1E-04 

4.60E-07 1.6E-09 
4.03E-07 1.4E-09 
8.47E-07 2.98-09 

0.00E+00 O.OE+OO 
1.07E-06 3.68-09 

1.47E-08 5.OE-11 

6.24E-08 2.1E-10 
9.568-08 3.2E-10 
5.45E-07 1.8E-09 
2.40E-07 8.1E-10 

0.00E+00 O.OE+OO 4.0E-03 O.OE+OI 
5.73E-07 1.9E-09 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

Total Pathway: 4.2E-0 

- Total 

9.3E-05 
5.8847 
4.1E-06 
1.3E-05 

3.1E-04 

O.OE+OO 

Total Rad + Chem 4.2E-04 



TABLE B.3.4-lS(a) 

SOLID WASI'E LANDFILL: GROUNDWATER 
Carcinogenic Risk 

FUTURE, OFF-PROPERTY FARMER 

0 O.OE+OO 1.OE-10 O.OE+OO 
0 O.OE+OO 1.3E-12 O.OE+OO 

0.054 2.6E+03 1.60E-I 1 4.2E-08 
0 O.OE+OO 1.60E-11 O.OE+OO 
0 O.OE+OO 2.8E-11 OOE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

4.2E-08 
O.OE+OO 
O.OE+OO 

Total Pathway: 4.28-08 

None identified 

Total Pathway: O.OE+OO 

Total Rad + Chem 4.28-08 -1 

I 
M Q \ S  WL-OFRF.XLS\ 1 1261%; 3 :SS PM 

11 



F 
t: 
Y 

k 
0 

TABLE B.3.415(a) (continued) 

SOLID WASl’E LANDFILL: GROUNDWATER 
FUTURE, OFF-PROPERTY FARMER 

Non-carcinogenic 
’. I . 
I -- 
I-. 

.-.- 
!* -_ 
b ,  

,- 
fu 

: 
P. 

! 

I 
’ FER\CRUZRI\ABQ\SWL-OFRF.XLS\Il26/94; 358 PM 

IngestiodGroundwater 
Conc’n 6CilL) e Hazard 

0.63 3.1E+04 
4.69E-04 2.3E+01 

O.OE+OO 
1 . 1  5.4E+04 

331 1.6E+07 
18 8.8E+05 

366 1.8E+07 

Total Pathway: O.OE+OO 

amrd 

Not applicable 

InhalatiodGroundwater 
Compound 

Total Pathway: O.OE+OO 

Total Rad + Chem O.OE+OO 

Total Pathway: O.OE+OO 

Total Rad + Chem O.OE+OO 

. 



TABLE B.3.4-15(a) (continued) 

SOLID WASTE LANDFILL GROUNDWATER 
FIJTURE, OFF-PROPERTY CHILD 

Intake Rfi)o && 
0.63 1.3E+03 

O.OE+OO 
1 . 1  2.3E+03 

331 7.OE+0.5 
18 3.88+04 

366 7.7E+05 

4.69E-04 9.8E-01 Not applicable 

E 
k 
yr 

c 

T 

I 

F 
’ FER\C BQ\SWL-OFRC.XU\1126/94; 3:59 PM 

PI; 

Total Pathway: O.OE+OO 

Total Rad + Chem O.OE+OO 

Inhalation/Oroundwater 
Compound - Intake && 

Total Pathway:. O.OE+O( 

Total Rad + Chem O.OE+OO 



' 7  
. - 7  

I 
I FER\CRU2RI\ABQ\SWL-OFRC.XLS\l/26/94; 3 5 9  PM 

I 
Total Pathway: O.OE+OO 

Total 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.8E-09 
O.OE+OO 
O.OE+OO 

TABLE B.3.4-15@) 
FUTURE, 0FF:PROPERTY CHlLD 

SOLID W A m  LANDFILL GROUNDWATER 
Garcinogenic Risk 

IngestiodGroundwater 
Compound Conc'n (pCi/L) Risk 

NP-237 
RA-226 
RA-228 

0 O.OE+OO 2.2E-10 O.OE+OO 
0 O.OE+OO 1.2E-10 O.OE+OO 
0 O.OE+OO 1.OE-10 O.OE+OO 

TC-99 0 O.OE+OO 1.3E-12 O.OE+OO 
1 ~ 2 3 4  0.054 l . lE+02 1.60E-11 1.8E-09 
U235R36 

(u238 
0 O.OE+OO 1.60E-11 O.OE+OO 
0 O.OE+OO 2.8E-11 O.OE+OO 

I I 
Total Pathway: 1.8E-09 

Chemical Risk 
IngestiodGroundwater 

Compound 

None identified 

Total Rad + Chem 1.8E-09 1-1 



TABLE B3.4-17 
FUTURE, EXPANDED TRESPASSER 

SOLID WASTE LANDFILL: SURFACE WATER 

PU-237 0.20 1.5E+01 2.2E-10 3.2E-09 
U-233 17.20 1.3E+03 1.6E-11 2.1E-08 
U-235f 235 1.30 9.8E+01 1.6E-11 1.5E-09 
U-237 20.20 1.5E+03 2.8E-11 4.2E-08 

I I 
Total Pathway: 6.8E-08 

Not applicable 

Total Pathway: O.OE+O( 

- Total 

3.2E-09 
2.1 E-08 
1.5E-09 
4.2E-08 

2-Ethylhexyl) phthalate 2.5E-08 
0.18 8.5E-06 
0.06 2.88-06 

Total Pathway: 2.7E-09 Total Pathway: 2.2E-08 
9.38-08 

Total Rad + Chem 7.1E-08 Total Rad + Chem 2 . 2 E - 0 8 7 1  

BQ\S WS WEXTY.XLs\ 1/26/94; 4:02 PM 
I' 

,' FER\C 

el 



TABLE B.3.4-17 (continued) 
FUTURE, EXPANDED TRESPASSER 

SOLID WASTE LANDFILL: SURFACE WATER 

PU-237 
U-233 
u-2351235 
U-237 

Non-car 

2.OE-01 1.5E+01 
1.7E+01 1.3E+03 
1.3E+00 9.8E+01 
2.OE+01 1.5E+03 

I 
Total Pathway: O.OE+OC 

bis(2-Ethylhexyl) phthalate 4.0E-03 6.48-07 3.0E-04 2.1E-03 
Manganese 1.8E-01 2.8E-05 1.4E-01 2.0E-04 
U-TOTAL 5.98-02 9.5E-06 3.OE-03 3.2E-03 

wgenic Hazard 

I Dermal ContactlSurface Water 

I 
' FER\CRU2RI\ABQ\SWSWEXTY.XU\l/26/94; 4:02 PM 

I' 

1) 

Total Pathway: 5.5E-03 

Total Rad + Chem 5.5E-03 

Not applicable 

Total Pathway: O.OE+OO 

bis(2-Ethylhexyl) phthalate 5.7E-06 2.7E-04 2.1E-02 
Manganese 5.6E-06 4.2E-03 1.3E-03 
U-TOTAL 1.9E-06 1 SE-04 1.2E-02 

2.3 E-02 
1 SE-03 
1.6E-02 

Total Pathway: 3.5E-02 

Total Rad + Chem 3.5E-02 Total: 4.1 E-02 



TABLE B.3.4-18 
FUTURE, EXPANDED TRESPASSER 

SOLID WASTE LANDFILL: SEDIMENT 
Cotdnogmlc Risk 

Dermal ContactlScdLncnt 
Radiation Rbk 

I 

5.5E-01 9.48-09 7 . 3 ~ + 0 0  6.9e-08 
7 . 3 ~ 0 1  1.2~-08 9.0~-01 1.1~-08 
2.4E-01 4.1@-09 
~ . ~ E - o I  4.68-09 3.8~-01 i.8e-09 

1 . 2 ~ 0 1  2 . 1 ~ 0 9  
5.1~-01 8.712-09 3 . 2 ~ - m  2 . 8 ~ 4 0  

1.4 2.4e-08 
3.1e-01 5.3~-09 2 . 0 ~ + 0 0  1.m-08 

1.0 1.7~-08 
9 . 9 ~ 0 1  1.7~-08 

5.3 9.1~-08 i.m+oo i .6~-07 
11.5 2.012-07 
6.4 i.ie-07 

5.3E-02 9.IE-10 i.4E-02 1.3E-ll 

14.1 2.4~-07 
1640 2.8E-05 
1330 2.3E-OS 

7.6E-01 1.3E-08 
5.2 8.9E-08 

24 4.IE-07 
Total Pathway: 2.68-07 

Not applicable I 

&nzo(a)pyrcne O.OE+OO ~ . ~ E + o I  o.oe+oo 
B ~ ~ ~ @ ) ~ I U O ~ I ~ C U C  O.OE+W 2 . 1 ~ + 0 0  o.oe+oo 
Bcnza(g,h,Opcrylcne 5 . 2 ~ 0 7  
Bcnzo(lr)fluomthcne o.oe+oo 8.8~-01 o.oe+oo 

carbazole o.oe+oo 
chryscnc o.oe+oo 7.412-02 o.oe+oo 
Fluomthcnc ’ 3 . 0 ~ 0 6  
Indcno(l,2,3-cd)py~ O.OE+OO 4.7e+oo o.oe+oo 
Phenanthrcnc 2.2e-06 
Pymc 2.1e-06 
~rscnic  3 . ~ ~ 4 7  i.se+oo 7.0~-07 
Chromium 8 . 3 ~ 0 7  . 
Cobalt 4 . 6 ~ 0 7  

bis(2-Ethylbcxyl) phchalatc 1.5E-09 1.6E-02 2.4E-I1 

Lead I .OE-06 
Manganese 1.2E-05 
Silicon O.OE+OO 

Thallium HE-08 
TH-TOTAL o.oe+oo 

U-TOTAL 1.712-06 
Total Pathway: 7.OE-07 

0.99 2.7e+oi 3.6~4 I 9 .6e- i~ 
0.73 2 . 0 ~ + 0 1  S . ~ E - I I  1.w-os 

Total Pathway: 2.OE-08 Total Pathway: O.OE+O 

External Radiation/Scdiment 
ComDwnd Risk 
NP-237 1.213-01 4.3e-07 5.4~-oa 
PU-238 
PU-239124 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

7 .2~-03  I 2.8~-11 
7 . 8 ~ 0 3  2 . 7 ~ - i i  
1.9E-01 I .2E-O8 
2.1E-01 2.9E-06 
2.0~-01 o.oe+oo 
1.5~-01 5.6e-06 

~ . IE-OI  2.6e-11 
8.4~-OI 3 . 0 ~ - i i  
5.0~-m 2.4~-07 

2.IE-01 5.4E-I1 

1.4E+00 3.68-08 
Tocal Pathway: 

2 .0~-13 
2.1 E43 
2.3E-OS 
6.2E-07 

O.OE+OC 

1.lE-I1 
8.2E-07 

3.OE-I2 
2SE-ll 
1.2E-08 
4.9E-08 
1.6E-0f 

Bcnzo(a)pyme 
Bcnzo(b)fluoranthcne 
Benzo(g,h,i)pcrylene 
Bcnzo(lr)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
chryscne 
Fluoranthene 
Indcno(l,2,3-cd)pyrcne 
Phenanthrene 
Pyrcne 
Arsenic 
Chromium 
cobalt 
Lead 
Manganese 
Silicon 
TH-TOTAL 
Thallium 
U-TOTAL 

BQ\SWSIXXTY .XIS\IR6/94; 4:04 PM 
F 
; RX\ 

IS 

Not applicable 

T& 

5.712-08 

2 . 4 ~ 1 0  
5.512-09 
6.38-07 
9 . 6 ~ - i o  

3 .~e-io 

2.1E-IO 

8.2E-07 

1.9E-10 
1.8E-09 
1.2E-08 
5.4E-08 

9.48-09 
6.9e-08 
i.ie-08 

I .  BE-09 
3.6E-ll 

2.8E- IO 

l.lE-08 

Total Pathway: O.OE+OO 

Tolal Rad + Chem I .6E-O6)TcfoI: 2.5E-06i 

e 



TABLE B.3.4-18 (continued) 
FUTURE, EXPANDED TRFSPASSER 

SOLID WASTE LANDFILL SEDIMENT 

~ 

0 
cc) 
n. 
Lrl 

Non- 

0.62 1.7E+01 
0.04 9.6E-01 
0.04 l.OE+OO 
0.97 2.6E+01 
1.07 2.9E+01 
0.99 2.7E+01 
0.73 2.OE+01 
1.05 2.8E+01 
0.57 1.5E+O1 
4.18 l.lE+02 
0.25 6.7E+OO 

Benzo(k)fluoranthene 
bis(2-Ethyhexyl) phthalate 
Carbazole 
Chryscne 
Fluomthene 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
Pyrene 
Arsenic 
chromium 
Cobalt 
Lead 
Manganese 
Silicon 

Thallium 
TH-TOTAL 

rinogenu H a d  

Dermal Contact/Sediient 

Not applicable 

U-238 6.80 1.8E+02 I I  
Total Pathway: O.OE+OO Total Pathway: O.OE+O( 

F 
a c1 Benzo(a)anthracene 5.OE-01 2.9E-08 

5.5E-01 3.2E-08 
7.3E-01 4.2E-08 
2.4E-01 1.4E-08 
2.7E-01 1.5E-08 
5.3E-02 3.0E-09 

5.1E-01 2.9E-08 
1.4 8.OE-08 

1.2E-01 6.9E-09 

3.1E-01 1.8E-08 
1.0 5.7E-08 

9.9E-01 5.7E-08 
5.3 3.OE-07 

6.4 3.713-07 

1640 9.4E-05 

5.20 3.0E-07 

11.5 6.6E-07 

14.1 8.1E-07 

1330 7.6E-05 

7.6E-01 4.4E-08 

2.OE-02 1.5E-07 

4.OE-02 2.OE-06 

3.OE-02 1.9E-06 
3.OE-04 1.OE-03 
5.OE-03 1.3E-04 

1.4E-01 6.78-04 

7.OE-05 6.2E-04 
U-TOTAL 24 1.4E-06 3.OE-03 4.6E-04 

Total Pathway: 2.9E-03 

Total Rad + Chem 2.9E-03 

&ozo(a)anthracene 
Benzo(a)pyrene 
Bcnzo(b)fluoranthene 
Bcnzo(g,h,i)perylene 
Benzo(k) fluoranthene 
bis(2-EthyhexyI) phthalate 
Ctutmmle 
Chrysenc 
Fhranthene 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
Pyme 
Arsenic 
chromium 
Cobalt 
Lead 
Manganese 
Silicon 
TH-TOTAL 
Thallium 
U-TOTAL 

O.OE+OO 
O.OE+OO 
O.OE+OO 
1.6E-06 

O.OE+OO 
4.8E-09 
O.OE+OO 
O.OE+OO 
9.4E-06 
O.OE+OO 

6.7E-06 
1.2E-06 

6.78-06 

2.6E-06 
1.4E-06 
3.2E-06 
3.7E-05 
O.OE+OO 
O.OE+OO 
1.7E-07 
5.4E-06 

1.8E-02 2.6E-07 

1.7E-02 5.5E-OQ 

1.3E-02 5.2E-04 
2.9E-04 4.2E-03 
2.3E-03 l.lE-03 

4.2E-03 8.7E-03 

7.OE-05 2.4E-03 
1.5E-04 3.68-02 

Total - 

4.2E-07 

5.5E-04 

5.2E-04 
5.2E-03 
1.3E-03 

9.4E-03 

3.1 E-03 
3.6E-02 

Total Pathway: 5.3E-02 5.6E-02 
Total Rad + Chem 5.3E-02 Tad: 5.6E-02 

' F~\CHUZRI\ABQ\SWSDWI7Y,XIS\I/26/94; 4 9 4  PM 
I' 



TABLE B.3.4-19(a) 
FUTURE, ON-PROPERTY FARMER (RME VALUI$S) 

SOLID WASTE LANDFILL: SURFACE SOIL 
CARCINOGENIC RISK 

. .  .-* ; . .  . .  
'>.*.! 
>--; 0.257 l.lE+03 2.8E-ll 3.2E-08 

1.189 5.28+03 2.2E-10 1.2E-06 
0.772 3.4E+03 2.2E-IO 7.5E-07 
0.082 3.6E+02 2.3E-IO 8.3E-08 
1.397 6.28+03 1.2E-IO 7.4E-07 
1.681 7.48+03 1.OE-10 7.4E-07 
0.955 4.28+03 3.6E-11 1.5E-07 
1.626 7.2E+03 5.5E-11 3.9E-07 
6.476 2.9E+04 1.3E-ll 3.7E-07 
1 .SI 1 6.7E+03 I .2E-I I 8.OE-08 

,-.- '- 

Total Pathway: 5.9E-05 Total Pathway: 1.7E-05 

5Q 

4 6.35E-08 4.1E-09 8.4E+00 3.5E-08 
7.74E-08 5.0E-09 
1.41E-06 9.1E-08 4.1E+Ol 3.7E-06 
1.73E-06 l.lE-07 

0.00E+00 O.OE+OO 
2.05845 1.3E-06 

f 

1.09E-09 7.1E-ll .cJ Benzo(a)anthraeene 3.51848 2.3E-09 8.9E-01 2.0E-09 
CD 3.09E-08 2.0E-09 6.IE+00 1.2E-08 
h:, Benzo(b)fluoranthene 6.46348 4.2E-09 7.5E-01 3.1E-09 
m Benzo(g,h,i)perylene 0.00E+00 O.OE+OO 

Benzo(k)fluoranthene 8.05E-08 5.2E-09 3.2E-01 I .7E-09 
bis(2-Ethylhexyl) phthalate 4.378-09 2.8E-10 

7.01E-09 4.5E-10 
4.12848 2.7E-09 2.7EM 7.2E-1 I 

Dibenzo(a,h)anthracene 6.8E+00 8.OE-09 

Indeno( I ,2,3-cd)pyrene 1.7E+00 4.8E-09 

Total Pathway: 4.4E-01 

i 
i. 

IngestiodSoil 

Arsenic 6.67 1.6E45 1.8E+00 2.9E-05 
Beryllium 0.70 1.7E-06 4.3E+00 7.4E-06 
Cadmium 0.85 2.1E-06 
Chromium 15.46 3.8E-05 
Lead 19.01 4.7E-05 
TH-TOT AL 13.78 3.4E-05 
U-TOT AL 225.22 5.6E-04 ' 

4,4'-DDE 0.01 3.OE-08 3.4E-01 I.OE-08 
Benzo(a)anthracene 0.37 9.0E-07 l.lE+00 9.9E-07 
Benzo(a)pyrene 0.34 8.4847 7.3E+00 6.IE-06 
Bemo@)fluoranthene 0.71 1.8E-06 9.0E-01 1.6E-06 
Benzo(g,h,i)perylene 0.50 1.2E-06 
Bemo(k)fluoranthene 0.39 9.58-07 3.8E-01 3.6E-05 
bis(2-Ethylhexyl) phthalate 0.05 1.2E-07 1.4EM 1.7E-OS 
Carbazole 0.08 1.9E-07 2.0E-02 3.8E-0S 
Chrysene 0.45 1.1E-06 3.2EM 3.6E-08 
Dibenzo(a,h)anthracene 0.20 4.9E-07 8.1E+00 4.OE-0t 
Dibemofuran 0.06 1.4E-07 
lndeno( I ,2,3-cd)pyrene 0.48 1.2E-06 2.OE+00 2.4E-0t 
 phenanthrene 0.53 1.3E-06 

Compound Conc'n (malkd Risk 

Total Pathway: 5.2E-05 

08 PM Total Rad + Chem Total Rad + Chem 6.9E-05 



TABLE B.3.4-19(a) (continued) 

I 
c( U 

00 E 

CARCINOGENIC RISK 

Not applicable 4.9E+01 4.3E-07 2.1E-05 
3.2E+01 2.8E-11 9.OE-10 

PU-239R40 3.4E+OO 2.7E-11 9.2E-11 
RA-226 5.8E+01 1.2E-08 7.0E-07 

7.OE+01 2.9E-06 2.0E-04 
4.OE+01 O.OE+OO O.OE+OO 

TH-228 6.8E+01 5.6E-06 3.8E-04 
TH-230 2.7E+02 5.4E-11 I.SE-08 
TH-232 6.3E+01 2.6E-I 1 1.6E-09 

1.7E+03 3.OE-11 5.2848 
U-239236 1.2E+02 2.4E-01 2.8E-05 

Total Pathway: O.OE+OO Total Pathway: 7.7E-04 

Not applicable 
Chromium 
Lead 
TH-TOTAL 
U-TOT AL 
4.4'-DDE 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Bemo(g , h , i)pery lene 
Benzo(k)fluoranthene 
bise-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibemo(a,h)anthracene 
Di benzofu ran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 

I .2E-05 
1 SE-05 

O.OE+OO 
1 AE-04 
2.88-07 3.8E-01 l.lE-07 

O.OE+OO 2.6E+OO O.OE+OO 
O.OE+OO 1.7E+01 O.OE+OO 
O.OE+OO 2.1E+OO O.OE+OO 

O.OE+OO 8.8E-01 O.OE+OO 

O.OE+OO 2.0E-02 O.OE+OO 
O.OE+OO 7.4E-02 O.OE+OO 
O.OE+OO 1.9E+01 O.OE+OO 
O.OE+OO 
O.OE+OO 4.7E+OO O.OE+OO 

I .3E-05 

I .2E-05 

1.5E-08 1.6E-02 2.4E-10 

Total Pathway: 2.4844 

126194: 4:08 PM Total Rad + Chem 2.4E-04 

M' 

2.1E-05 
2.3E-05 
l.lE-06 
1.2E-07 
1 SE-06 
2.0E-04 
1.5E-07 
3.88-04 
2.4E-06 
5.3E-07 
1 SE-05 
2.9E-05. 
1.7E-04 

3 .OE-05 
2.4E-04 

3.7E-06 

1.2E-07 
9.9E-07 
6.1E-06 
I .6E-06 

3.6E-03 
1.9E-09 
3.8E-09 
3.6E-08 
4.0E-06 

2.4E-06 

Total Pathway: O.OE+OC 

7.7E-04 -1 



TABLE B.3.4-19(a) (continued) 

NONCARClNO( 

1.73E-04 2.OE+01 
1 S3E-04 I .8E+01 
8.69E-05 1 .OE+01 
1.48E-04 1.7E+01 
5.89E-04 6.8E+01 
1.38E-04 1.6E+01 
3.83E-03 4.4E+M 
2.58844 3.OE+OI 
7.ME-03 8.1E+02 

Total Pathway: O.OE+O( 

thud 

ComDound Conc'n(malm3) fi RfD6) Hazard 
Inhalation of ParticulateslSoil 

Arsenic 6.07E-07 3.9E-08 
Beryllium 6.35E-08 4.1E-09 
Cadmium 7.74E-08 5.0E-09 
Chromium . 1.41E-06 9.1E-08 
Lend 1.738-06 1.1 E-07 
TH-TOTAL 0.00E+00 O.OE+OO 
U-TOTAL 2.058-05 1.3E-06 

Benzo(a)anthracene 3.51E-08 2.38-09 
Benzo(a)pyrene 3.09E-08 2.0E-09 

4,4'-DDE 1.09E-09 7.1E-11 

Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Bemo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Cahazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno( 1,2,3-cd)pyrene 

6.46E-08 4.2E-09 
0.00E+00 O.OE+OO 

8.OSE-08 5.2E-09 
4.37849 2.8E-10 ' 

7.01E-09 4.5E-10 
4.12E-08 2.7E-09 
I A2E-08 I .2E-09 

0.00E+00 O.OE+OO 
4.37E-08 2.8E-09 

Phenanthrene 0.00E+00 O.OE+OO 
Total Pathway: O.OE+Oc 

BQ\SWSUlNRF.XW\ 1/26/94; 4:OS PM I 

?NlC HAZARD 

1.40 6.2E+03 
1.68 7.48+03 
0.96 4.28+03 
1.63 7.2E+03 

.6.48 2.9E+04 

Total Pathway: O.OE+OO 

Arsenic 6.67 1.6E-05 3.0E-04 0.1 
Beryllium 0.70 1.7E-06 5.0E-03 3.4E-04 
Cadmium 0.85 2.1E-06 1.0E-03 2.1E-03 
,Chromium 15.46 3.8E-05 5.0E-03 7.6E-03 
Lead 19.01 4.7845 
TH-TOTAL 13.78 3.48-05 
U-TOTAL 225.22 5.6E-04 3 .OE-03 
4,4'-DDE 0.01 3.OE-08 
Benzo(a)anthracene 0.37 9.0E-07 
Benzo(a)pyrene 0.34 8.48-07 
Benzo(b)fluomnthene 0.71 1.8E-06 
Benzo(g ,h,i)perylene 0.50 1.2E-06 
Benzo(k)fluoranthene 0.39 9.58-07 
bis(2-Ethylhexyl) phthalate 0.05 1.2E-07 2.0E-02 5.9E-06 

0.08 1.9E-07 
0.45 l.lE-06 

Dibenzo(a,h)anthracene 0.20 4.98-07 
0.06 1.4E-07 4.00E-03 3.5E-05 

Indeno(l,2,3-cd)pyrene 0.48 1.2846 

Total Pathway: 0.3 

Total Rad + Chem O.OE 0 .  Total Rad + Chem 0.3 



m 

TABLE B.3.4-19(a) (continued) 

NONCARCINOGENIC HAZARD 

Not applicable PU-238 4.9E+01 
PU-239I24 3.2E+01 
RA-226 3.4E+00 
RA-228 5.8E+01 
SR-90 7.OE+01 
TH-228 4.OE+01 
TH-230 6.8E+01 
TH-232 2.7E+02 
U-234 6.3E+01 
U-235/236 1.7E+03 
U-238 1.2E+02 

Total Pathway: O.OE+OO Total Pathway: O.OE+O( 

Chemical Hm 
Dermal ContactlSoil 

Intake RtDlderm Hazard Compound - 
Arsenic 5.3E-07 2.9E-04 1.8E-0. 
Beryllium 5.5E-07 5.OE-05 l . l E 4  
Cadmium 6.7E-07 5.OE-05 l . 3 E 4  
Chromium I.2E-05 2 .3843 5.4E-0 
L a d  1 SE-05 
TH-TOTAL O.OE+OO 
U-TOTAL 1 AE-04 1 SE-04 I : 
4,4'-DDE 2 .8847 
Bemo(a)anthracene O.OE+OO 
Bemo(a)pyrene O.OE+OO 
Bema@) fl uora nthene 0 .OE + 00 
Bemo(g,h,i)perylene 1.2E-05 
Bemo(k)fluoranthene O.OE+OO 
bis(2-Ethylhexyl) phthalate 1.5E-08 1 AE-02 8.4E-0 
Cart~azole O.OE+OO 
Chrysene O.OE+OO 
Dibenzo(a,h)anthracene O.OE+OO 
Dibenzofuran 0 OE+OO 
Indeno( 1,2,3-cd)pyrene O.OE+OO 
Phenanthrene I .3E-05 

Total Pathway: I .  
I 
' FER\CRU2RI\ABQ\SWSLONRF.XLS\1/26/94; 4:08 PM Total Rad + Chem 1.2 

ij 

i 
External RadiatiodSoil 

Compound Intake RtD(o) Hazard 

Not applicable 

Total Pathway: O.OE+O( 

Total 

5.7E-02 
l.lE-02 
1 . 5 E M  
1.3E-02 

1.4 

6.8E-06 

3 SE-05 



TABLE B3.4-19(b) 

SOLID W m  LANDFILL: SURFACE SOIL 
Curcinopenic Risk 

FUTURE, ON-PROPERTY CHILD 

" 

2.43845 
1.08E-04 
7.03845 
7.46E-06 
I .73E-04 
1 S3E-04 
8.69845 
1.488-04 
5.89E-04 
1.388-04 
3.83E-03 
2.588-04 
0.00702 

5.1EM 
2.3E-01 
1 SE-01 
1.6EM 
3.6E-01 
3.2E-01 
1.8E-01 
3.1E-01 
1.2E+00 
2.9E-01 
S.OE+OO 
5.4E-01 
ISE+OI 

1.9E-11 9.7E-13 
2.9E-08 6.6E-09 
3.9E-08 5.8E-09 

3.0E-09 l.lE-09 
3.8E-08 6.OE-10 

6.9E-10 2.2E-10 
6.2E-11 l.lE-11 
7.8E-08 2.48-08 
2.9E-08 3.6E-08 
2.8E-08 8.1E49 
2.68-08 2.1E-07 
2.5E-08 1.4E-08 
5.2E-08 7.78-07 

0.257 l.IE+02 2.8E-ll 3.0E-09 
1.189 5.OE+02 2.2E-10 1.IE-07 
0.772 3.2E+02 2.2E-10 7.1E-08 
0.082 3.4E+01 2.3E-10 7.9E-09 
1.397 5.9E+02 1.2E-10 7.0E-08 
1.681 ~ . I E + M  I.OE-IO 7 . 1 ~ 4 8  
0.955 4.OE+02 3.6E-ll I4E-08 
1.626 6.8E+02 5.5E-ll 3.8E-08 
6.476 2.7E+03 1.3E-ll 3.5E-08 
1.51 1 6.38+02 1.2E-I 1 7.6E-09 
42.1 I..8E+04 1.6E-ll 2.8E-0i 

2.838 l.2E+03 1.6E-1 I 1.9E-08 
77.1 3.2E+04 2.8E-I1 9.1E-01 

~~ ~ 

Total Pathway: l.lE-06 * 

F 
f 
VI 

6.358-08 3.5E-10 8.4E+00 2.9E-09 
7.74E-08 4.2E-10 

c. 

1.4lE-06 7.7849 4.1E+01 3.2E-07 
1.73E-06 9.5E-09 

0.00E+00 O.OE+Oq 
2.05E-05 1.1 E-07 
1.09E-09 6.OE-12 

Benzo(a)anthracene 3.51E-08 1.9E-IO 8.9E-01 1.7E-10 
3.09E-08 1.7E-10 6.1E+00 1.0E-09 

Benzo(b)fluoranthene 6.46848 3.5E-10 7.5E-01 2.7E-10 
Benzo(g , h , i)pery lene 0.00E+00 O.OE+OO 
Benzo(k)fluoranthene 8.05E-08 4.4E-10 3.2E-01 1.4E-10 
bis(2-Ethylhexyl) phthalate 4.37E-09 2.4E-ll 

7.01E-09 3.8E-I1 
4.328-08 2.3E-10 2.7E-02 6.IE-12 

Dtbenzo(a,h)anthracene I .82E-08 1.OE-10 6.8E+00 6.8E-IO 
0.00E+00 O.OE+OO 

0.00E+00 OOE+OO 
Indeno(l,2,3-cd)pyrene 4.37E-08 2.4E-IO 17E+00 4.1E-IO 

I 

FER\C \ABQ\SWSU)NRC.XLS\l126/94; 4:09 PM 0 

Total Pathway: 1.6E-06 

Total Pathway: 3.7E-07 

0.70 7.68-07 4.3E+00 3.3E-06 
0.85 9.3E-07 

15.46 1.7E-05 
19.01 2.1E-05 
13.78 1.5E-05 

225.22 2.58-04 
0.01 1.3E-08 3.4E-01 4.5E-09 
0.37 4.0E-07 l.lE+00 4.4E-07 
0.34 3.7E-07 7.3E+00 2.78-06 

Benzo(b)fluoranthene 0.71 7.88-07 9.OE-01 7.0E-07 
Benzo(g,h,i)perylene 0.50 5.5847 
Benzo(k)fluoranthene 0.39 4.2E-07 3.8E-01 1.6E-07 

0.08 8.4E-08 2.OEM 1.7E-09 
0.45 5.OE-07 '3.2E-02 1.6E-08 

Dibenzo(a,h)anthracene 0.20 2.28-07 8.1E+00 1.8E-06 
0.06 6.1E-08 

Indeno(l,2,3-cd)pyrene 0.48 5.36-07 2.OE+00 1.1E-06 

bis(2-Ethylhexyl) phthalate 0.05 5.3E-08 1.4E-02 7.4E-10 

Total Rad + Chem 1.4E-06 e 
Total Pathway: 2.3E-05 

Total Rad + Chem 2.5E-05 

0 



a 
TA E 4-19(b) (continued) 

FUTURE, ON-PROPERTY CHILD 
SOLID W A m  LANDFILL SURFACE SOIL 

Cur 

Not applicable 

ogenic Risk 

PU-238 2.4E+OO 2.8E-I 1 6.7E-ll 
PU-239R40 2.6E-01 2.7E-11 6.98-12 
RA-226 4.4E+OO 1.2E-08 5.2E-08 
RA-228 5.2E+OO 2.9E-06 1.5845 

3.OE+OO O.OE+OO O.OE+OO 
TH-228 5.1E+OO 5.6E-06 2.8E-05 
TH-230 2.OE+Ol 5.4E-11 l.lE-09 
TH-232 4.7E+OO 2.6E-11 1.2E-10 

1.3E+02 3.OE-ll 3.9E-09 
U-239236 8.8E+OO 2.4E-07 2.1E-06 

2.4E+02 3.6E-08 8.7E-06 
Total Pathway: O.OE+OO Total Pathway: 5.88-05 

Not applicable 

c, 
to 
0 
cd 

i 
r 

Chromium 
Lead 
TH-TOT AL 
UyTOTAL 
4,4‘-DDE 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibeiuo(a,h)anthracene 
Dibenzofuran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 

1.7E-06 
2.1E-06 

O.OE+OO 
2.5E-05 
3.9E-08 3.8E-01 1.5E-08 

O.OE+OO 2.6E+OO O.OE+OO 
O.OE+OO 1.7E+01 O.OE+OO 
O.OE+OO 2.1E+OO O.OE+OO 

O.OE+OO 8.8E-01 O.OE+OO 

O.OE+OO 
O.OE+OO 7.48-02 O.OE+OO 
O.OE+OO 1.9E+01 O.OE+OO 
O.OE+OO 
O.OE+OO 4.7E+OO O.OE+OO 
1.7E-06 

1.6E-06 

2.1E-09 1.6E-02 3.3E-ll 

Total Pathway: 3.3E-05 

I Total Rad + Chem 3.3E-05 
’ FER\CRU2RI\ABQ\SWSLONRC.XLS\1/26/94; 4:09 PM 

Total Pathway: O.OE+OO 

- Total 

1.6E-06 
1.7E-06 
7.78-08 
8.5E-09 
1.2E-07 

I .4E-08 
2.8E-05 
7.2E-08 
1.6E-08 
5.0E-07 
2.2E-06 
1 .OE-05 

1 SE-05 I 

1.3E-05 
3.6E-05 

3.2E-07 

1.9E-08 
4.4E-07 
2.7E-06 
7.0E-07 

1.6E-07 
7.7E-10 

1.6E-08 
1.8E-06 

l.lE-06 

5.8E-05 1-1 



TABLE B.3.4-19(b) (continued) 

SOLID W A m  LANDFILL SURFACE SOIL 
FWTURE, ON-PROPERTY CHILD 

Non-carcino 

Inhalation of ParticulateslSoil 
Compound Conc'n-Air (pCilm3) e RfDo Hazard 

cs-137 2.43E-05 S.lE-02 
NP-237 1.08E-04 2.3E-01 
PU-238 7.03E-05 1 SE-01 
PU-239040 7.46E-06 1.6E-02 
RA-226 1.73E-04 3.6E-01 
RA-228 1.53E-04 3.2E-01 
SR-90 8.698-05 1.8E-01 
TH-228 1.48E-04 3.1E-01 
TH-230 5.89E-04 1.2E+00 
TH-232 I .38E-04 2.9E-01 
U-234 3.83E-03 8.OE+00 
U-239236 2.58E-04 5.4E-01 
U-238 7.02E-03 l.SE+Ol 

Total Pathway: O.OE+OO 

nic Hazard 

IngestiodSoil 
Compound Conc'n (pCi/& e RfD(o) Hazard 

CS-137 0.26 l . lE+02 
NP-237 1.19 S.OE+02 
PU-238 0.77 3.2E+02 
PU-239R40 0.08 3.4E+01 
RA-226 1.40 5.9E+02 
RA-228 1.68 7.1E+02 
SR-90 0.96 4.OE+02 

1.63 6.8E+02 
TH-230 6.48 2.7E+03 
TH-232 1.51 6.3E+02 
U-234 42.12 1.8E+04 
U-239236 2.84 1.2E+03 
U-238 77.15 3.28+04 

TH-228 

Total Pathway: O.OE+OO 

6.35E-08 4.1E-09 
7.74E-08 4.9E-09 
I .41E-06 9.OE-08 
1.73E-06 1.1 E 0 7  

TH-TOTAL ' 0.00E+00 O.OE+OO 
2.05E-05 1.3E-06 

Benzo(a)anthracene 3.SlE-08 2.2849 
3.09E-08 2.0E-09 

Benzo@)fluoranthene 6.46848 4.1E-09 
Benzo(g , h , i)pery lene 0.00E+00 O.OE+OO 
Benzo(k)fluoranthene 8.0SE-08 5.1E-09 

I .09E-09 7.OE-11 

bis(2-Ethylhexyl) phthalate 4.37E-09 2.8E-10 
7.01E-09 4.SE-10 
4.12E-08 2.6E-09 

Dibenzo(a,h)anthracene 1.82E-08 I .2E-09 
0.00E+00 O.OE+OO 

Indeno(l,2,3-cd)pyrene 4.37848 2.8E-09 
Phenanthrene 0.00E+00 O.OE+OO 
I 

Total Pathway: O.OE+OO Total Pathway: 1.3 

IngestiodSoil 

Arsenic 6.67 8.SE-05 3.0E-04 0.3 
Beryllium 0.70 8.9E-06 5.0E-03 1.8E-03 
Cadmium 0.85 1.1E-05 1.OE-03 1.1E-02 
Chromium 15.46 2.0E-04 5.0E-03 4.OE-02 

19.01 2.4E-04 Lead 
TH-TOTAL 13.78 1.8E-04 
U-TOTAL 225.22 2.9E-03 3.0E-03 1 .c 
4,4'-DDE 0.01 1.5E-07 
Benzo(a)anthracene 0.37 4.7E-06 
Benzo(a)pyrene 0.34 4.3E-06 
Benzo@)fluoranthene 0.71 9.1E-06 
Benzo(g ,h , i)pery lene 0.50 6.4E-06 
Benzo(k)fluoranthene 0.39 4.9E-06 
his@-Ethylhexyl) phthalate 0.05 6.1E-07 2.OE-02 3.1E-0: 
Carbazole 0.08 9.8E-07 
Chrysene 0.45 5.8E-06 
Dibenzo(s,h)anthracene 0.20 2.6E-06 
Dibenzofuran 0.06 7.2E-07 4.00E-03 1.8E-OL 
Indeno(l,2,3-cd)pyrene 0.48 6.1E-06 i Phenanthrene 0.53 6.8E-06 

Compound Conc'n (malkg e RfDo 

I 

I1 

' FER\C Q\SWSU3NRC.XLS\1126/94; 4:09 PM 

VI 
Total Rad + Chem O.OE+OO 

0- 1'3 0 
Total Rad + Chem 



' 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
4,4'-DDE 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g,h,i)perylene 
Benzo@)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno( I ,2,3-cd)pyrene 
Phenanthrene 

TABLE B.3.4-19fi) (continued) 

SOLID W A m  LANDFILL: SURFACE SOIL 
FUTURE, ON-PROPERTY CHILD 

Non-carcino 
Radi 

Dermal Contact/Soil 

tic Hazard 

NP-237 3.7E+OO 
PU-238 2.4E+OO 
PU-239R40 2.6E-01 
RA-226 4.4E+OO 
RA-228 5.2E+OO 
SR-90 3.OE+OO 
TH-228 5.1E+OO 
TH-230 2.OE+01 
TH-232 4.7E+OO 
U-234 1.3E+02 

U-238 2.4E+02 
U-2351236 8.8E+OO 

- Total 

Total Pathway: O.OE+OO 

Not applicable 

Total Pathway: O.OE+O( 

I Chemical Hazard 
Dermal Contact/Soil 

I. Compound - -  ABS Intake RfD(derm Hazar 
1.0E-03 8.5E-07 2.9E-04 3.OE- 
I.0E-02 8.9E-07 5.0E-05 1.8E- 
l.0E-02 l.lE-06 5.0E-05 2.2E- 
l.0E-02 2.0E-05 2.3E-03 8.8E- 
l.0E-02 2.4E-05 

O.OE+OO 
I.0E-02 2.98-04 1.5E-04 1 
3.0E-01 4.6E-07 

O.OE+OO 
O.OE+OO 
O.OE+OO 

3.0E-01 1.9E-05 
O.OE+OO 

4.0E-03 2.5E-08 1.8E-02 1 . 4 E ~  
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

3 .OE-01 2.OE-05 

0.3 
2.OE-02 
3.3E-02 
4.8E-02 

2.9 

3.2E-05 

Not applicable 

0 

ti, 

1.8E-04 

I 
i 

I 

Total Pathway: 2 Total Pathway: O.OE+OO 

I Total Rad + Chem 2.0 
I FER\CRU2RIlABQ\SWSU)NRC.XLS\1126/94: 4:09 PM 



i 

TABLE B.3.4-20(a) (continued) 

SOLID WASTE LANDFILL GROUNDWATER 
Non-carcinogenic Hazard 

FUTURE, ON-PROPERTY FARMER (RME VALUES) 

NP-237 
RA-226 
RA-228 
TC-99 
U234 
U235L236 
U238 

0.63 3.1E+04 
4.69E04 2.3E+01 

O.OE+OO 
1 . 1  5.4E+04 

331 1.6E+07 
18 8.88+05 

366 1.8E+07 

Not applicable I 

I I 
Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

Total Rad + Chem O.OE+OO Total Rad + Chem O.OE+OO 

I 
BQ\SWL-ONRF.XLS\ll26/94; 4:i I PM 

I' W FER\C 

B 



a 

., .. 

i 

I 
' FER\CRUZRI\ABQ\SWL-ONRF.XLS\I126/94; 4: I 1  PM 

TABLE B.3.4-20(a) (continued) 

SOLID WASTE LANDFILL: GROUNDWATER 
Non-carcinopenic Hazard 

FUTURE, ON-PROPERTY FARMER (RME VALUES) 

Y 

To(al 

. Not applicable 

Total Pathway: O.OE+OO 

Total Pathway: O.OE+O( 

Total Rad + Chem O . O E + O O V i  



. .- 
‘ Y  

TABLE B3.4-20@) (continued) 

SOLID W A m  LANDFILL GROUNDWATER 
FUTURE, ON-PROPERTY CHILD / 

0.63 1.3E+03 
4.69E-04 9.8E-01 

O.OE+OO 
1 . 1  2.3E+03 

331 7.OE+05 
18 3.8E+04 

366 7.7E+O5 

Not applicable 

1 II Total Pathway: O.OE+Oc 
Total Pathway: O.OE+OO 

I 

Total Pathway: O.OE+OO 

Total Rad + Chem O.OE+OO 

ABQ\SWL_ONRC.XLS\1126/94; 4:12 PM 

FER\* 

InhalatiodOroundwater 
Compound - Intake Harard 

Total Pathway: O.OE+O( 

Total Rad + Chem O.OE+OO 



TABLE B.3.4-20b) (continued) 

SOLID W A m  LANDFILL: GROUNDWATER 
FUTURE, ON-PROPERTY CHILD 

Non-carcinogenic Hazard 

- Total 

Not applicable 

Total Pathway: O.OE+OO 

Chemical Hazard 
Dermal ContactIGroundwater 

Compound - Intake RiD(derm) Hazard 

Total Pathway: O.OE+O( 

Total Rad + Chem O . O E + O O V I  

I 

I 
' FER\CRUZRI\ABQ\SWL-ONRC.XLS\1/26/94; 4:12 PM 



TABLE B.3.4-21(a) (continued) 

SOLID WASlT LANDFILL: BOMECROWN PRODUCE (GROUNDWATER AFFECTED) 
FUTURE, ON-PROPERTY FARMER (RME VALUES) 

Carcinogenic Rkk 

IngestiodHomegrown Produce 
Compound Conc'n in Plants CpCilkg) intake 

CS-137 . 0.00E+00 O.OE+OO 2.8E-11 O.OE+OO 
NP-237 0.00E+OO O.OE+OO 2.2E-10 O.OE+OO 
PU-238 ' 0.00E+OO O.OE+OO 2.2E-10 O.OE+OO 
PU-239i240 0.OOE+00 O.OE+OO 2.3E-10 O.OE+OO 
RA-226 0.00E+00 O.OE+OO 1.2E-10 O.OE+OO 
RA-228 0.00E+OO O.OE+OO 1.OE-10 O.OE+OO 
SR90 0.00E+OO O.OE+OO 3.6E-11 O.OE+OO 
TC-99 ' 4.27E+OO 6.4E+03 1.3OE-12 8.3E-09 
TH-228 O.OOE+OO O.OE+OO SSE-11 O.OE+OO 
TH-230 ' ,0.00E+OO O.OE+OO 1.3E-11 O.OE+OO 
TH-232 0.00E+OO O.OE+OO 1.2E-11 O.OE+OO 
U-234 0.00E+OO O.OE+OO 1.6E-11 O.OE+OO 
U-239236 0.00E+00 O.OE+OO, 1.6E-11 O.OE+OO 
U-238 0.00E+00 O.OE+OO 2.8E-11 O.OE+OO 

Total Pathway: 8.38-09 

0.00E+OO O.OE+OO 8.4E+00 O.OE+OO 
0.00E+OO O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

Benzo(a)anthracene 0.00E+00 O.OE+OO 8.9E-01 O.OE+OO 
0.00E+00 O.OE+OO 6.1E+00 O.OE+OO 
0.00E+00 O.OE+OO 7.SE-01 O.OE+OO 

Benzo(g,h,i)perylene 0.00E+OO O.OE+OO 
Benzo(k)tluoranthene 0.00E+00 O.OE+OO 3.2E-01 O.OE+OO 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 2.7E-02 O.OE+OO 

Dibenzo(a,h)anthracene 0.00E+00 O.OE+OO 6.8E+00 O.OE+OO 
0.00E+00 O.OE+OO 

Indeno( 1,2,3-cd)pyrene 0.00Et00 O.OE+OO 1.7E+00 O.OE+OO 
OOOE+00 O.OE+OO 

Heotachloro-o-dioxin 0.00Et00 O.OE+OO ISEtOS O.OE+OO 

I 

I! 

BQ\SVGONRFW.XLS\I 126194; 4: 13 PM FER\C 

I! 

Total Pathway: O.OE+OO 

Total 
Dust & Groundwater - Total Affected 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

8.3E-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 

9.7E-10 
3.4E-08 
2.1E-08 
2.4E-09 
2.9E-08 
2.1E-08 
5.1E-09 
8.3E-09 
l.lE-08 
1.1E-08 
2.38-09 
8.SE-08 
S.6E-09 
2.7E-07 

7.2E-06 
4.2E-07 

O.OE+OO 2.48-08 
O.OE+OO 1.4E-07 
O.OE+OO 3.7E-08 

O.OE+OO . 2.0E-08 

O.OE+OO 8.SE-10 
O.OE+OO 9.4E-08 

O.OE+OO 5.6E-08 

O.OE+OO O.OE+OO 

8.5846 "0 



TABLE B.3.4-2l(a) (continued) 

SOLID WASl’E LANDFILL: HOMEGROWN PRODUCE (GROUNDWATER AFFECTED) 
FUTURE, ON-PROPERTY FARMER @ME VALUES) 

Non-carcinogenic Hazard 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
4.3E+OO 6.4E+03 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

Total Pathway: O.OE+O( 

O.OOE+OO O.OE+OO 5.0E-03 O.OE+O 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 3.0E-03 O.OE+O 
O.OOE+OO O.OE+OO 

Benzo(a)anthracene O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

Benzo@)fluoranthene O.OOE+OO O.OE+OO 
Benzo(g,h,i)perylene O.OOE+OO O.OE+OO 
Benzo(k)fluornnthene O.OOE+OO O.OE+OO 
bis(2-Ethylhexyl) phthalate O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

Dibenzo(a,h)anthrncene O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 4.0E-03 O.OE+O 

Total Pathway: O.OE+O 

Total 
Dust & Groundwater 

Total Affected 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 

1.6E-03 
9.9E-06 
7.1E-05 
2.2E-04 

5.3E-03 

O.OE+OO 

I 
I FER\CRU2Rl\ABQ\SVGONRFW.XLT\1126/94; 4:13 PM Total Rad + Chem O.OE+OO Total: O.OE+OO 7.2E-03 



TABLE B3.4-21(a) 

SOLID W A m  LANDFILL HOMEGROWN PRODUCE OUST AFFECTED) 
FUTURE, ON-PROPERTY FARMER (RME VALUES) 

Arsenic 5.70E-04 4.8E-07 1.5E+01 7.2E-06 
Beryllium 5.92845 4.9E-08 8.4E+00 4.2E-07 
Cadmium 8.49E-05 7.1E-08 
Chromium l.3lE-03 l.lE-06 
Lead 1.63E-03 1.4E-06 
TH-TOT AL 0.00E+00 O.OE+OO 
U-TOTAL 1.91E-02 1.6E-05 

Benzo(a)anthracene 3.188-05 2.7E-08 8.9E-01 2.4E-08 
Benzo(a)pyrene 2.78E-05 2.38-08 6.1E+00 1.4E-07 
Benzo(b)fluoranthene 5.84E-05 4.9E-08 7.5E-01 3.7E-08 
Benzo(g ,h Jperylene 0.00E+00 O.OE+OO 
Bemo(k)fluoranthene 7.42E-05 6.2E-08 3.2E-01 2.0E-08 
bise-Ethylhexyl) phthalate 4.31E-06 3.6E-09 
Carbazole 6.62E-06 5.58-09 

Dibenzo(a,h)anthracene 1.66E-05 1.4E-08 6.8E+00 9.4E-08 
Dibenzofuran 0.00E+00 O.OE+OO 
Indeno( 1,2,3-cd)pyrene 3.96E-05 3.38-08 1.7E+00 5.6E-08 
Phenanthrene 0.00E+00 O.OE+OO 
Heptachloro-p-dioxin 0.00E+00 O.OE+OO 1.5E+05 O.OE+O( 

Total Pathway: 8.OE-Ot 

4,4'-DDE I .ME46 8.5E-10 

Chrysene 3.77E-05 3.1E-08 2.7E-02 8.5E-10 

Carcinogenic Risk 

1.04E-01 1.6E+02 2.2E-IO 3.4E-08 
6.53E-02 9.8E+01 2.2E-10 2.IE-08 
6.93843 l.OE+OI 2.3E-IO 2.48-09 
1.61E-01 2.4E+02 1.2E-10 2.9E-08 
1.43E-01 2.IE+02 1.OE-10 2.1E-08 
9.56E-02 1.4E+02 3.6E-11 5.1E-09 

0.00E+00 O.OE+OO 1.30E-12 O.OE+OC 
1.37E-01 2.OE+02 5.5E-ll l.lE-08 
5.47841 8.2E+02 1.3E-ll l.lE-08 
1.28E-01 1.9E+02 I .2E-11 2.3E-09 

Total Pathway: 5.0E-O' 

IngestiodHomegrown Produce 
Compound Conc'n in Plants (mdkeJ w e  

4:14 PM 

- Total 

9.7E-10 
3.4E-08 
2.1E-08 
2.4E-09 
2.9E-08 
2.1E-08 
5.1E-09 

O.OE+OO 
1.1E-08 
l.lE-08 
2.38-09 
8.5E-08 
5.6E-09 
2.7E-07 

7.2E-06 
4.2E-07 

2.4E-08 
1.4E-07 
3.7848 

2.0E-08 

8.5E-10 
9.48-08 

5.6E-08 

O.OE+OO 

Total Rad + Chem 8 . 5 E - 0 6 - 8 . 5 E 0 6 1  e 

- .  
I .  : .  .< 

. r  

. 

e 



TABLE B.3.4-21(a) (continued) 
FUTURE, ON-PROPERTY FARMER (RhlE VALUES) 

SOLID W A m  LANDFILL HOMEGROWN PRODUCE (DUST AFFECTED) 
Non-carcinogenic Hazard 

l.OE-O1 1.6E+02 
6.5E-02 9.8E+01 
6.9E-03 l.OE+Ol 
1.6E-01 2.4E+02 
1.4E-01 2.1E+02 
9.6E-02 1.4E+02 

O.OE+OO O.OE+OO 
1.4E41 2.OE+02 
5.5E-01 8.2E+02 
1.3E-01 1.9E+02 

Total Pathway: O.OE+OO 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
4,4'-DDE 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g, h , i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzohran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 

5.70E-04 4.8E-07 3.0E-04 1.6E93 
5.92E-05 4.98-08 5.0E-03 9.98-06 
8.49E-05 7.1E-08 1.0E-03 7.1E-05 
1.31E-03 l.lE-06 5.0E-03 2.2E?4 
1.63E-03 1.4E-06 

0.00E+00 O.OE+OO 
1.91E-02 1.6E-05 3.0E-03 5.3E-03 

3.18E-05 2.7E-08 
2.78E-05 2.3E-08 
5.84E-05 4.9E-08 

0.00E+00 O.OE+OO 
7.42E-05 6.2E-08 
4.31E-06 3.6E-09 
6.62E-06 5.5E-09 
3.77E-05 3.1 E 4 8  
1.66E-05 1.4E-08 

0.00E+00 O.OE+OO 4.0E-03 O.OE+OC 
3.96E-05 3.3E-08 
0.00E+00 O.OE+OO 

1.02E-06 8.5E-10 

I Heptachloro-p-dioxin 0.00E+00 O.OE+OO 
Total Pathway: 7.2E-03 

Total 

1.6E-03 
9.9E-06 
7.1E-05 
2.2E-04 

5.3E-03 

O.OE+OO 

I 

,' FER\CRU2RIWQ\SVGONRFD.XLS\1/26/94; 4: 14 PM . TotalRad t Chem 7.2E-03 
I 1  

I$ 



TABLE B3.4-21(b) (continued) 

SOLID WASTE LANDFILL: HOMEGROWN PRODUCE (GROUNDWATER AFFECTED) 
FUTURE, ON-PROPERTY CHILD 

Carcinogenic Risk 

I IngestiodHomegrown Produce 
Compound Conc'n in Plants bCi/kg) Intake Risk 

cs-137 O.OOE+OO O.OE+OO 2.8E-11 O.OE+OO 
NP-237 O.OOE+OO O.OE+OO 2.2E-IO O.OE+OO 
PU-238 O.OOE+OO O.OE+OO 2.2E-10 O.OE+OO 
PU-239R40 O.OOE+OO O.OE+OO 2.3E-10 O.OE+OO 
RA-226 O.OOE+OO O.OE+OO 1.2E-IO O.OE+OO 
RA-228 O.OOE+OO O.OE+OO 1.OE-10 O.OE+OO 
SR-90 O.OOE+OO O.OE+OO 3.6E-11 O.OE+OO 
TC-99 4.27E+OO 4.7E+M 1.30E-12 6.2E-10 
TH-228 O.OOE+OO O.OE+OO 5.92-11 O.OE+OO 
TH-230 O.OOE+OO O.OE+OO 1.3E-ll O.OE+OO 
TH-232 O.OOE+OO O.OE+OO 1.2E-ll O.OE+OO 
U-234 0.00E+OO O.OE+OO 1.6E-11 O.OE+OO 
U-239236 O.OOE+OO O.OE+OO 1.6E-1 I O.OE+OO 
U-238 O.OOE+OO O.OE+OO 2.8E-11 O.OE+OO 

Total Pathway: 6.2E-10 

O.OE+OO ISE+OI O.OE+OO 
Beryllium O.OOE+OO O.OE+OO 8.4E+OO O.OE+OO 
Cadmium O.OOE+OO O.OE+OO 
Chromium O.OOE+OO O.OE+OO 
Lead O.OOE+OO O.OE+OO 
TH-TOTAL O.OOE+OO O.OE+OO 
U-TOTAL O.OOE+OO O.OE+OO 
4,4'-DDE O.OOE+OO O.OE+OO 
Benzo(a)anthracene O.OOE+OO O.OE+OO 8.9E-01 O.OE+OO 
Benzo(a)pyrene O.OOE+OO O.OE+OO 6.1E+OO O.OE+OO 
Benzo@)fluoranthene O.OOE+OO O.OE+OO 7.5E-01 O.OE+OO 
Benzo(g ,h,i)perylene O.OOE+OO O.OE+OO 
Benzo(k)fluoranthene O.OOE+OO O.OE+OO 3.2E-01 O.OE+OO 
bis(2-Ethylhexyl) phthalate O.OOE+OO O.OE+OO 
Carbazole O.OOE+OO O.OE+OO 
Chrysene O.OOE+OO O.OE+OO 2.7E-02 0 OE+OO 
Dibenzo(a,h)anthracene O.OOE+OO O.OE+OO 6 8E+OO O.OE+OO 
IDibenzofuran O.OOE+OO O.OE+OO 
Indeno( I ,2,3-cd)pyrene O.OOE+OO O.OE+OO 1.7E+00 0 OE+OO 

OOOE+OO OOE+OO 
0.00E+OO O.OE+OO 1 %+OS O.OE+OO 

Total Pathway: O.OE+OO 

Total 
Dust & Groundwater 

Total AffeEted 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

6.2E-10 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 

7.2E-11 
2.6E-09 
1.6E-09 

2.2E-09 
I .6E-09 

1 .&I0 

3.8E-10 
6.2E- IO 
8.4E-10 
7.9E- IO 
1.7E-10 
6.48-09 

2.0E-08 
4.1 E- IO 

2.5E-06 
1.4E-07 

8.2E-09 
4.9E-08 
1.3E-08 

6.9E-09 

3.OE-10 
3.3E-08 

2.0E-08 

O.OE+OO 

I FER\C BQ\SVGONRCW.XLS\1126/94; 4:15 PM 2.8E-06 



TABLE B.3.4-2 1 (b) (continued) 

SOLID WA!?l’E LANDFILL HOMEGROWN PRODUCE (GROUNDWATER AFFECTED) 
FUTURE, ON-PROPERTY CHILD 

0 
-a 
:a 

I 

Non-carcinogenic Hazard 

I Radiation Hazard 1 

Benzo(k)fluoranthene 0.00E+00 O.OE+OO 
bis(2-Ethylhexyl) phthalate 0.00E+00 O.OE+OO 
Carbazole 0.00E+00 O.OE+OO 
Chrysene 0.00E+00 O.OE+OO 
Dibenzo(a,h)anthracene 0.00E+00 O.OE+OO 
Dibeyofuran 0.00E+00 O.OE+OO 4.0E-03 O.OE+O 
Indeno(l,2,3-cd)pyrene 0.00E+00 O.OE+OO 

0.00E+00 O.OE+OO Phenanthrene 
Heptachloro-p-dioxin 0.00E+00 O.OE+OO 

IngestiodHomegrown Produce I 
Compound Conc’n in Plants (pCi/k& Intake RfDlo) Hazard 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
4.3E+00 4.7E+02 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

I U-238 O.OE+OO O.OE+OO 
Total Pathwav: O.OE+OO 

I Chemical Hazard 
Inhalation of ParticulateslSoil 

~~ 

Compound Conc’n in Plants (malkg) RtD(o) Hazard 
Arsenic 
Be ry I I i u m 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOT AL 
4,4’-DDE 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g, h,i)perylene 

I 
,’ FER\CRU2RI\ABQ\SVGONRCW.XLS\1126/94; 4: IS PM 
II 

I! 

0.00E+00 O.OE+OO 3.0E-04 O.OE+O 
0.00E+00 O.OE+OO 5.0E-03 O.OE+O 
0.00E+00 O.OE+OO l.OE-03 O.OE+O 
0.00E+00 O.OE+OO 5.0E-03 O.OE+O 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 3.0E-03 O.OE+O 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

Total 
Dust & Groundwater 

- Total Affected 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

6.4E-03 
4.0E-05 
2.9E-04 
8.9E-04 

2.2EM 

O.OE+OO O.OE+OO 

Total Pathway: O.OE+OO 

Total Rad + Chem O.OE+OOl Toml: O.OE+OO 2.9E-021 
I .  

... 

, 



TABLE B.3.4-2l(b) 

SOLID W A m  LANDFILL HOMEGROWN PRODUCE OUST AFFECTED) 
FUTURE, ON-PROPERTY CHILD 

Carcinogenic Risk 

1.04E-01 1.2E+01 2.2E-10 2.6E-09 
6.53E-02 7.3E+00 2.2E-IO 1.6E-09 
6.93E-03 7.7E-01 2.3E-10 1.8E-IO 
1.61E-01 1.8E+01 1.2E-10 2.2E-09 
1.43E-01 I .6E+01 I .OE-10 1.6E-09 
9.56E-02 l.lE+Ol 3.6E-11 3.8E-10 

0.00E+00 O.OE+OO 1.30E-12 O.OE+OO 
1.37E-01 1.5E+01 5%-11 8.4E-10 
5.47841 6.1E+01 1.3E-I1 7.9E-10 
1.28E-01 I .4E+01 I .2E-I 1 1.7E-I0 

3.578+00 4.OE+M 1.6E-ll 6.4E-09 

. Total Pathway: 3.7E-08 

8.49845 2.5E-08 
1.31E-03 3.8847 
1.63843 4.7E-07 

0.00E+00 O.OE+W 
1.91E-02 5.5E-06 
I .ME46 3.OE-10 . Benzo(8)anthracene 3.18E-05 9.28-09 8.9E-01 8.2E-09 
2.78E-05 8.IE-09 6.1E+00 4.9E-08 

Benzo(b)fluoranthene 5.84E-05 1.7E-08 7.5E-01 1.3E-08 
Benzo(g,h,i)perylene 0.00E+00 O.OE+OO 
Benzo(k)fluoranthene 7.42E-05 2.28-08 3.2E-01 6.9E-09 
bis(2-Ethylhexyl) phthalate 4.31E-06 1.3E-09 

6.62E-06 1.9E-09 
3.778-05 I.IE-08 2.7E-02 3.OE-10 

Dibenzo(a,h)anthracene 1.668-05 4.8E-09 6.8E+00 3.3E-08 

Indeno( I ,2,3-cd)pyrene 1.7E+00 2.OE-OS 

Total Pathway: 2.8E-01 

FER\C BQ\SVGONRCD.XLS\1/26/94; 4:17 PM 

Total 

7.2E-I I 
2.68-09 
1.6E-09 

2.2E-09 
1.68-09 

O.OE+OO 

I .8E-10 

3.8E- IO 

8.4E-10 
7.9E- 10 
I .7E-10 
6.4E-09 

2.0E-08 
4.1E-10 

2.5E-06 
1.4E-07 

8.2E-09 
4.9E-08 
1.3E-08 

6.9E-09 

3.OE-10 
3.3E-08 

2.0E-08 

O.OE+OO 

Total Rad + Chem 2.8E-06-i 0 



. .  

TABLE B.3.4-21b) (continued) 

SOLID WASTE LANDFILL: HOMEGROWN PRODUCE (DUST AFFECTED) 
Non-carcinogenic Hazard 

FUTURE, ON-PROPERTY CHILD 

6.9E-03 7.7E-01 
1.6E-01 1.8E+01 
1.4E-01 1.6E+01 
9.6EM l.lE+OI 

O.OE+OO O.OE+OO 
1.4E-01 1.5E+01 
5.5E-01 6.1E+01 

I 
I FER\CRU?RI\ABQ\SVGONRCD.XLS\1126/91; 4:17 PM 

Comuound Conc'n in Plants ImdkeJ Intake RtD(o) Hazard 
Arsenic 5.70E-04 1.9E-06 3.0E-04 6.4E-03 
Beryllium 5.92E-05 2.0E-07 5.0E-03 4.0E-05 
Cadmium 8.49E-05 2.9E-07 I.0E-03 2.98-04 
Chromium 1.3lE-03 4.5E-06 5.0E-03 8.9E-04 
Lead 1.63E-03 5.5E-06 
TH-TOTAL 0.00E+00 O.OE+OO 
U-TOTAL 1.91EM 6.5E-05 3.0E-03 2.2E-02 
4,4'-DDE 1.02E-06 3.5E-09 
Benzo(a)anthracene 3.18E-05 l.lE-07 
Benzo(a)pyrene 2.78E-05 9.4E48 . 
Benzo(b)fluoranthene 5.84E-05 2.0E-07 
Benzo(g,h,i)perylene 0.00E+00 O.OE+OO 
Benzo(k)fluoranthene 7.42E-05 2.5E-07 
bis(2-Ethylhexyl) phthalate 4.31E-06 1.5E-08 
Carbazole 6.62E-06 2.2E-08 
Chrysene 3.77E-05 1.3E-07 
Dibenzo(a,h)anthracene 1.66E-05 5.6E-08 
Dibenzofuran 0.00E+00 O.OE+OO 4.0E-03 O.OE+OC 
indene( 1,2,3-cd)pyrene 3.96E-05 1.3E-07 
Phenanthrene 0.00E+00 O.OE+OO 
Heptachloro-p-dioxin 0.00E+00 O.OE+OO 

Total Pathway: 2.9E-02 

- Total 

6.4843 
4.0E-05 
2.9E-04 
8.9E-04 

2.2E-02 

O.OE+OO 

TotalRad t Chem 2.9E-02 



I . .  . Cf 

~ ('-; 

TABLE B3.4-22(9) (continued) 

SOLID WASTE LANDFILL BEEF AND MILK (GROUNDWATER AFFECTED) 
FUTURE, ON-PROPERTY FARMER (RME V VES) 

O.OOE+OO O.OE+OO 2.2E-10 O.OE+Oo 
O.OOE+OO O.OE+OO 2.3E-10 O.OE+Oo 
O.OOE+OO O.OE+OO 1.2E-10 O.OE+oc 

O.OOE+OO O.OE+OO 3.6E-11 O.OE+OC 
I.OE+OO 1.9E+03 1.3OE-12 2.4E-09 

O.OOE+OO o.oe+w LOE-IO O.OE+OC 

O.OOE+OO O.OE+OO H E - 1 1  O.OE+OC 
O.OOE+OO O.OE+OO 1.3E-11 O.OE+oC 
O.OOE+OO O.OE+OO 1.2E-11 O.OE+oC 
O.OOE+OO O.OE+OO 1.6E-11 O.OE+OC 
O.OOE+OO O.OE+OO 1.6E-11 O.OE+OC 

O.OE+OO O.OE+OO 2.2E-10 O.OE+OO 
O.OE+OO O.OE+OO 2.3E-10 O.OE+W 
O.OE+OO O.OE+OO 1.2E-10 O.OE+M 
O.OE+OO O.OE+OO 1.OE-10 O.OE+Oa 
O.OE+OO O.OE+OO 3.6E-11 O.OE+Oa 
1.2E+OO 8.88+03 1.3E-12 l.lE-08 
O.OE+OO O.OE+OO 5.5E-11 O.OE+Oa 
O.OE+OO O.OE+OO 1.3811 O.OE+Oa 
O.OE+OO O.OE+OO 1.2E-11 O.OE+Oa 
O.OE+OO O.OE+OO 1.6E-11 O.OE+Oa 
O.OE+OO O.OE+OO 1.6E-11 O.OE+Oa 

U-238 O.OOE+OO O.OE+OO 2.8E-11 O.OE+OOl U-238 O.OE+OO O.OE+OO 2.8E-11 O.OE+OO 
Total Pathway: 2.4E-09 Total Pathway: 1.E-08 

Ingestion of Beef 
Compound Conc'n-Beef (mt!lLp;r - Intake RiaL Coinpound Conc'n-Milk(mn/L) Rip 

Arsenic ' O.OOE+OO O.OE+OO 1.8E+OO O.OE+OO Arssaic O.OE+OO O.OE+OO 1.8E+OO O.OE+OO 
Beryllium 
Cadmium 
chromium 
Lead 
TH-TOTAL 
U-TOTAL 
4,4'-DDE 
Benzn(a)anthraccnc 
Bcozo(a)pyrcne 
Bcnzo(b)fluoranthcnc 
Benzo(g,h,i)perylene 
Bcnzo(k)fluoranthenc 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chryscnc 
Dibcnzo(a,h)anthraccne 
Dibenznfuran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
0.00@+00 O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
0.OOE+00 O.OE+OO 
0.OOE+00 O.OE+OO 
0.OOE+00 O.OE+OO 
O.OOE+OO O.OE+OO 
0.OOE+00 O.OE+OO 
O.OOE+OO O.OE+OO 

4.3E+OO O.OE+OO Beryllium 
Cadmium 
chromium 
L a d  
TH-TOTAL ' 

U-TOTAL 
3.4E-01 O.OE+OO 4,4'-DDE 

l.lE+OO O.OE+OO Bcnzo(a)anthraccnc 
7.3E+OO O.OE+OO &nzo(a)pyrenc 

9.OE-01 O.OE+OO &nzo(b)fluoranthene 
Bcnzo(g,h,ilpcrylme 

3.8E-01 O.OE+od B&(k)fluoranthcne 
1.4E-02 O.OE+OO bis(2-EthyIhexyl) phthalate 
2.OE-02 O.OE+OO Carbazole 
3.2E-02 O.OE+OO Chryscnc 

8.1E+OO O.OE+OO Dibcnzo(a,h)anthraccne 

2.OE+OO O.OE+OO Indeno(l,2,3-cd)pymc 
Dibcnzofuran 

Phenanthrene 

O.OE+OO O.OE+OO 4.3E+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 3.4E-01 O.OE+OO 
O.OE+OO O.OE+OO l.lE+OO O.OE+OO 
O.OE+OO O.OE+OO 7.3E+OO O.OE+OO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 9.OE-01 O.OE+oO 

O.OE+OO O.OE+OO 3.8E-01 O.OE+OO 
O.OE+OO O.OE+OO 1.4E-02 O.OE+OO 
O.OE+OO O.OE+OO .2.OE-02 O.OE+OO 
O.OE+OO O.OE+OO 3.2E-02 O.OE+OO 
O.OE+OO O.OE+OO 8.1E+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 2.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

Heptachlorep-dioxin O.OOE+OO O.OE+OO 1.5E+O5 O.OE+OOl IHeptachlorc-p-dioxin O.OE+OO O.OE+OO 1.5E+O5 O.OE+OO 
Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

:a 
7 )  

Dust & Groundwater ..l I 

% 
- Total Affected 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.4E-OS 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

3.2E-09 
1.7E-10 
1.4E-12 
1SE-13 
4.1E-09 
3.OE-09 
2.OE-09 
1.4E-08 
1.9E-11 
1.9E-11 
4.2E-12 
1.6E-08 
I .OE-09 
5.OE-08 

O.OE+OO 1.3E-07 
O.OE+Oo 1.5E-08 

O.OE+OO 9.9E-10 
O.OE+OO 2.8E-08 
O.OE+OO 3.9E-07 

a n  O.OE+OO 4.OE-07 

O.OE+OO 4.2E-07 
O.OE+OO 2.OE-12 
O.OE+OO 1.8E-10 

a n  O.OE+OO 4.OE-07 

O.OE+OO 4.2E-07 
O.OE+OO 2.OE-12 
O.OE+OO 1.8E-10 

b o 0  
O.OE+OO 9.8E-10 - h ,  

- b  O.OE+OO 2.5E-07 \o 

%I 
O.OE+OO 7.3E-06 

-I 
O.OE+OO O.OE+OO 

1.4E-08 
. Total Rad + Chem 2.4E-09 Total Rad + Chem I .  1 E-08 9.1E-06 

I 
' m\c Q\SRFONRW.XLS\lt26/94; 4:19 Phl 
I1 

t e 
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TABLE 53.4-22(a) 

SOLID WASTE LANDFILL: BEEF AND MILK @US AFFECTED) 
Garcinogenic Risk 

FUTURE, ON-PROPERTY FARMER (RME VALUES) 

NP-237 2.9E-05 2.1E-01 2.2E-10 4.7E-11 
PU-238 3.7E-07 2.7E-03 2.2E-10 6.OE-13 
PU-239R40 4.0E-08 2.9E-04 2.3E-IO 6.78-14 
RA-226 4.1E-03 3.OE+01 1.2E-10 3.6E-09 
RA-228 3.5E-03 2.6E+Ol 1.OE-10 2.6E-09 
SR-90 7.1E-03 5.2E+Ol 3.6E-11 1.9E-09 
TC-99 O.OE+OO O.OE+OO 1.3E-12 O.OE+OO 
TH-228 3.6E-05 2.6E-01 5.5E-11 1.4E-11 
TH-230 1.6E-04 l.lE+OO 1.3E-11 1.5E-11 
TH-232 3.6E-05 2.7E-01 1.2E-11 3.2E-12 

Total Pathway: 7.5E-09 Total Pathway: 7.1E-08 

Ingestion of Beef 

Arsenic . ' 6.45E-05 6.6E-08 1.8E+OO 1.2E-07 
Beryllium 3.37846 3.5E-09 4.3E+OO 1.5E-08 
Cadmium 2.45E-05 2.5E-08 
Chromium 4.11E-04 4.28-07 
Lead 2.76845 2.8E-08 
TH-TOT AL O.OOE+OO O.OE+OO 
U-TOTAL 2.18E-04 2.2E-07 

Benzo(a)anthracene 1.11E-05 1.1E-08 l.lE+OO 1.3E-08 
Benzo(a)pyrene 2.32845 2.48-08 7.3E+OO 1.7E-07 
Benzo(b)fluoranthene 1 A9E-04 1.9E-07 9.OE-01 1.7E-07 

1 Benzo(g,h,i)perylene O.OOE+OO O.OE+OO 
Benzo(k)fluoranthene 4.79E-04 4.9E-07 3.8E-01 1.9E-07 
bis(2-Ethylhexyl) phthalate 6.16508 6.3E-11 1.4EM 8.9E-13 

Compound Conc'n-Beef Imalka) e Risk 

4,4'-DDE 2.25E-12 2.3E-15 3.4E-01 7.9E-16 

'Carbazole 3.81846 3.9E-09 2.OEM 7.8E-11 
Chrysene 1.31E-05 1.3E-08 3.2EM 4.3E-10 
Dibenzo(a,h)anthracene 1.35E-05 1.4E-08 8.1E+OO l.lE-07 
Dibenzofuran O.OOE+OO O.OE+OO 
lndeno(l,2,3-cd)pyrene 1.57E-03 1.6E-06 2.OE+OO 3.2E-06 
Phenanthrene O.OOE+OO O.OE+OO 
Heatachloro-0-dioxin O.OOE+OO O.OE+OO 1.5E+05 O.OE+OC 

Arseruc 

Cadmium 4.5E-06 I .BE48 
Chromium l.lE-04 4.6E-07 
Lead 2.3E-05 9.4848 
TH-TOTAL O.OE+OO O.OE+OO 
U-TOTAL 6.5844 2.7E-06 

Benzo(a)anthracene 3.5E-06 1.4E-08 l.lE+OO 1.6E-08 
Benzo(a)pyrene 7.38-06 3.OE-08 7.3E+00 2.2E-07 
Benzo(b)fluoranthene 6.0E-05 2.5E-07 9.0E-01 2.2E-07 
Benzo(g,h,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene 1.5E-04 6.2E-07 3.8E-01 2.4E-07 

Beryllium 3.0E-09 1.2E-11 4.3E+OO 5.4E-11 

4,4'-DDE 7.1E-07 2.9E-09 3.4E-01 9.9E-IO 

bis(2-Ethylhexyl) phthalate 1.9E-08 8.OE-11 1.4EM l.lE-12 
Carbazole 1.2E-06 5.0E-09 2.OEM 1.OE-IO 
Chrysene 4.1E-06 1.7E-08 3.2E-02 5.5E-10 
Dibenzo(a,h)anthracene 4.3E-06 1.7E-08 8.lE+OO 1.4E-07 
Dibenzofuran O.OE+OO O.OE+OO 
Indeno( 1,2,3-cd)pyrene 5.0E-04 2.0E-06 2.OE+OO 4.1E-06 
Phenanthrene O.OE+OO O.OE+OO 
Heptachloro-p-dioxin O.OE+OO O.OE+O(h 1.5E+05 O.OE+OO 

Total Pathway: 4.OE-Ot 
I 

BQ\SBFON RFD.XLS\ 1/26/94; 4:20 PM Total Rad + Chem 4.0E-06 W ' FER\C 

Total Pathway: 4.96-06 

3.2E-09 
1.7E-10 
1.4E-12 
1 SE-13 
4.1E-09 
3 .OE-09 
2.0E-09 

O.OE+OO 
1.9E- I I 
1.9E-11 
4.2E- 12 
1.6E-08 
I .OE-09 
5 .OE-08 

I .3E-07 
1 SE-08 

9.9E-10 
2.8E-08 
3.9E-07 
4.0E-07 

4.2E-07 
2 .OE-12 
1.8E-10 
9.8E-10 
2.5E-07 

7.3E-06 

O.OE+OO 

9.OE-06 
Total Rad + Chem 5.0E-06 Total: - 



TABLE B.3.4-22(a) (continued) 

WLJD W A m E  LANDFILL: BEEF AND MILK @US AFFECTED) 
FUTURE, ON-PROPERTY FARMER (RhlE VALUES) 

Nl 

3.36E-04 5.8E-01 
1.86E-06 3.4E-03 
1.98E-07 3.6E-04 
2.29E-03 4.2E+00 
1.97E-03 3.6E+00 
1.41E-03 2.6E+00 

0.00E+00 O.OE+OO 
4.27E-05 7.9E-02 
1.87E-04 3.4E-01 
4.37E-05 8.OE-02 
4.07E-02 7.5E+01 

Total Pathway: O.OE+O( 

3.37E-06 3.5E-09 5.0E-03 6.9E-07 
Cadmium 2.45E-05 2.5E-08 1.0E-03 2.5E-05 
Chromium 4.11E-04 4.2E-07 5.0E-03 8.4E-05 
Lead 2.76E-05 2.8E-08 
TH-TOTAL 0.00E+00 O.OE+OO 
U-TOTAL 2.18E-04 2.2E-07 3.0E-03 7.5E-05 

Benzo(a)anthracene l.llE-05 l.lE-08 
Benzo(a)pyrene 2.32E-05 2.4E-08 
Benzo(b)fluoranthene 1.89E-04 1.9E-07 
Benzo(g,h,i)perylene 0.00E+00 O.OE+OO 
Benzo(k)fluoranthene 4.79E-04 4.9E-07 

Carbazole 3.81E-06 3.98-09 
Chrysene 1.31E-05 1.3E-08 
Dibenzo(a,h)anthracene 1.35E-05 1.4E-08 
Dibenzofuran 0.00E+00 O.OE+OO 4.00E-03 O.OE+Oa 
Indeno(l,2,3-cd)pyrene 1 S7E-03 1.6E-06 
Phenanthrene 0.00E+00 O.OE+OO 
Heptachloro-p-dioxin 0.00E+00 O.OE+OO 

4,4'-DDE 2.25E-12 2.3E-3-15 

bis(2-Ethylhexyl) phthalate 6.16E-08 6.3E-I1 2.0E-02 3.2E-09 

Total Pathway: 4.IE-OL 

,' FER\CRU2Rl\ABQ\SBFONRFD.XU\l126/94; 4:20 PM Total Rad + Chem 4.1E-04 

carcinogenic Hazard 

2.9E-05 2.1E-01 
3.7E-07 2.7E-03 
4.0E-08 2.9E-04 
4.1E-03 3.OE+01 
3.5E-03 2.6E+01 
7.1E-03 5.2E+Ol 

O.OE+OO O.OE+OO 
3.6E-05 2.6E-01 
1.6E-04 l.lE+00 
3.6E-05 2.7E-01 
1.2E-01 9.OE+02 . 

Total Pathway: O.OE+OC 

Ingestion/Milk 
Conc'n-Milk (malL) Intake RfDo Comoound 

Arsenic 
Beryllium 
Cadmium 
Chromium 

~ELA, 
~ U-TOTAL 
'4,4'-DDE 
Benzo(a)anthracene 
Benzo(8)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran , 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
Heptachloro-p-dioxin 

1.9E-06 
3 .OE-09 
4.5E-06 
l.lE-04 
2.3E-05 

O.OE+OO 
6.5E-04 
7.1E-07 
3 SE-06 
7.3E-06 
6.0E-05 

O.OE+OO 
1 SE-04 
1.9E-08 
1.2E-06 
4.1E-06 
4.3E-06 

O.OE+OO 
5 .OE-04 

O.OE+OO 
O.OE+OO 

7.9E-09 3.0E-04 2.6E-05 

1.8E-08 1 .OE-03 1.8E-05 
4.6E-07 5.0E-03 9.2E-05 
9.4E-08 

O.OE+OO 
2.7E-06 3.0E-03 9.0E-04 
2.9E-09 
1.4E-08 
3 .OE-08 
2.58-07 

O.OE+OO 
6.2E-07 

5 .OE49 
1.7E-08 
1.7E-08 

O.OE+OO 4.0E-03 O.OE+OC 
2.0E-06 

O.OE+OO 
O.OE+OO 

1.2E-11 5.0E-03 2.5E-039 

8.OE-ll 2.0E-02 4.08-04 

- Total 

2.5E-04 
6.9E-07 
4.4845 
1 BE-04 

9.7E-04 

7.2E-09 

O.OE+OO 

Total Pathway: 1 .OE-O? I 

Total Rad + Chem 1.OE-03-1 



LIll 

*'-- TABLE B.3.4-22&) (eonf ind)  
<t. FUTURE, ON-PROPERTY CHILD 

*- SOLID WASTE LANDPILL: BEEF AND MILK (GROUNDWATER AFFECTED) 
r. 

CS-137 O.OOE+OO O.OE+OO 2.8E-ll O.OE+OO 
Np-237 O.OOE+OO O.OE+OO 2.2E-10 O.OE+W 
PU-238 O.OOE+OO O.OE+OO 2.2E-10 O.OE+OO 
PU-239l240 . O.OOE+OO O.OE+OO 2.3E-10 O.OE+OO 
RA-226 O.WE+OO O.OE+OO l.2E-IO O.OE+OO 
RA-228 O.OOE+OO O.OE+OO I.OE-10 O.OE+OO 
SR-90 O.OOE+OO O.OE+OO 3.6E-ll O.OE+OO 
TC-99 l.OE+OO 6.2E+01 1.30E-12 8.1E-ll 
TH-228 O.OOE+OO O.OE+OO S.5E-I1 O.OE+OO 
TH-230 O.OOE+OO O.OE+OO 1.3E-ll O.OE+OO 
TH-232 O.OOE+OO O.OE+OO 1.2E-ll O.OE+OO 
U-234 ' O.OOE+OO O.OE+OO 1.6E-I1 O.OE+OO 
U-235l236 O.OOE+OO O.OE+OO l.6E-11 O.OE+OO 
U-238 O.OOE+OO, O.OE+OO 2.8E-ll O.OE+OO 

Total Pathway: 8.1E-ll 

CS-137 O.OE+OO O.OE+OO 2.8E-ll O.OE+OO 
NP-237 O.OE+OO O.OE+OO 2.2E-10 O.OE+OO 
PU-238 O.OE+OO O.OE+OO 2.2E-IO O.OE+OO 
PU-239l240 O.OE+OO O.OE+OO 2.3E-IO O.OE+OO 
RA-226 O.OE+OO O.OE+OO. 1.2E-10 O.OE+OO 
RA-228 O.OE+OO O.OE+OO l.OE-IO O.OE+Oq 
SR-90 O.OE+OO O.OE+OO 3.6E-I1 O.OE+OO 
TC-99 1.2E+00 1.7E+03 1.3E-12 2.2E-09 
TH-228 O.OE+OO O.OE+OO 5.5E-I1 O.OE+OO 
TH-230 O.OE+OO O.OE+OO 1.3E-11 O.OE+OO 
TH-232 O.OE+OO O.OE+OO 1.2E-ll O.OE+OO 
U-234 O.OE+OO O.OE+OO 1.6E-ll O.OE+OO 
U-2351236 O.OE+OO O.OE+OO l.6E-ll O.OE+OO 
U-238 O.OE+OO O.OE+OO 2.8E-I1 O.OE+OO 

Total Pathway: 2.2E-09 

O.OOE+OO O.OE+OO O.OE+OO O.OE+OO 

O.OOE+OO O.OE+OO O.OE+OO O.OE+OO 
O.OOE+OO O.OE+OO O.OE+OO O.OE+OO 

O.OOE+OO O.OE+OO O.OE+OO O.OE+OO 

O.OOE+OO O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 3.4E-01 O.OE+OO 

Bcnzo(a)anthraccnc O.OE+OO O.OE+OO l.lE+OO O.OE+OO 
O.OE+OO O.OE+OO 7.3E+00 O.OE+OO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 9.OE-01 O.OE+W 

Bcnzo(k)fluoranthcnc O.OE+OO O.OE+OO 3.8E-01 O.OE+OO 
O.OE+OO O.OE+OO l.4E-02 O.OE+OO 
O.OE+OO O.OE+OO 2.OE-02 O.OE+OO 
O.OE+OO O.OE+OO 3.2E-02 O.OE+OO 
O.OE+OO O.OE+OO 8.1E+00 O.OE+OO 
O.OE+OO O.OE+OO 

O.OOE+OO O.OE+OO O.OE+OO O.OE+OO 
Indcno( 1,2,3-cd)pyrenc O.OE+OO O.OE+OO 2.OE+00 O.OE+OO 

Heptachloro-pdioxin O.OE+OO O.OE+OO 1.5E+OS O.OE+OO 
Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

O.OOE + 00 O.OE +00 1.5E +OS O.OE+OOI IHcptachloro-pdioxin 

Total 
Dust 81 Groundwater 

Total 

O.OE + 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE + 00 
O.OE+OO 
O.OE + 00 

O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 

- 

2.38-09 

O.OE+OO 

O.OE+OO 

O.OE + 00 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
0.OE + 00 

O.OE+OO 

O.OE+OO 

O.OE + 00 

O.OE+OO 

2.3E-09 

mected 

4.1E-IO 
1.3E-I1 
l.4E-13 
l.6E-14 
7.2E-10 
5.2E-10 
3.7E-IO 
2.3E-09 
2.9E-12 
3 .OE- 12 
6.6E-13 
2.8E-09 
1.9E-10 
9.1E-09 

3.1E-08 
2.3E-09 

9.OE-IO 
I .6E-08 
2.38-07 
2.3E-07 

2.4E-07 
1.2E-12 
I.OE-IO 
5.6E-IO 
I .SE-07 

4.28-06 

O.OE+OO 

Total Rad + Chcm 8.1E-ll Total Rad + Chcm 2.2E-09) o&l: 2.3E-09 5.1 E-06i 

BQ\SBFONRCW.XLnll26/%; 4 2 1  PM 
I! 



TABLE B.3.4-22(b) (e~ntinued) 
FUTURE, ON-PROPERTY CHILD 

SOLID WASTE LANDFILL: BEEF AND MILK (GROUNDWATER AFFECTED) 

O.OOE+OO O.OE+OO O.OE+OO O.OE+OO 
O.OOE+OO O.OE+OO O.OE+OO O.OE+OO 
O.OOE+OO O.OE+OO O.OE+OO O.OE+OO 
O.OOE+OO O.OE+OO O.OE+OO O.OE+OO 
O.OOE+OO O.OE+OO O.OE+OO O.OE+OO - _  ’ 

I 

RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235036 
U-238 0.00E+00 O.OE+OO I 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
1.ME900 6.2E+01 
O.OOE+00 O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

0.00E+00 O.OE+OO 
O.OOE+OO O.OE+OO 

RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235036 
U-238 

O.OE+OO 
O.OE+OO 
1.2E +00 
O.OE + 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE + 00 
O.OE+OO 

O.OE+OO 

1.7E+03 
O.OE + 00 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE + 00 
O.OE+OO 
O.OE+OO 

Total Pathway: 0.OE-t 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
Benzo(b)fluoranthcnc O.OE+OO O.OE+OO 
Bcnzo(g,h,i)pcrylcnc O.OE+OO O.OE+OO 
Benzo(k)fluoranthene O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 3.OE-03 O.OEt 

Bcnzo(a)anthraccnc O.OE+OO O.OE+OO 

bis(2-Ethylhcxyl) phthalate O.OE+OO O.OE+OO 2.OE-02 O.OEt 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

Dibenzo(a,h)anthracenc O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 4.OE-03 O.OEt 

O.OE+OO O.OE+OO 
Indene( 1,2,3-cd)pyxnc O.OE+OO O.OE+OO 

Heotachloro-Ddioxin O.OE+OO O.OE+OO 
Total Pathway: O.OE t 

Total 
Dust & Groundwater 

Total Affected 

O.OE+OO 6.8E-04 
O.OE+OO 1.3E-06 
O.OE+OO 2.48-04 
O.OE+OO 1.1E-03 

O.OE+OO 9.6E-03 

O.OE+OO 4.88-08 

O.OE + 00 O.OE+OO 

Total Rad + Chem O.OE+OO Total: O.OE+OO 1.2E-M 

! 1 . i  



TABLE B.3.4-22b) 

SOLID WASTE LANDFILL BEEF AND MILK (Dum AFFECTED) 
Carcinogenic Risk 

FUTURE, ON-PROPERTY CHILD 

Total Pathway: 2.5E-10 Total Pathway: 1.4E-08 

Chea 
Ingestion of Beef 

Compound Conc'n-Beef(mn/kd Intake Risk 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOT AL 

I:?;;- 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g,h,i)petylene 
Benzo(k)fluoranthene 
bis@-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno( 1,2,3-cd)pyrene 
Phenanthrene 
Heptachloro-p-dioxin. 0 .00E+00  O.OE+OO I .5E+05 O.OE+O( 

Total Pathway: 6.2E-0' 

u\BQ\SBFONRCD.XLS\11?6/94; 4:23 PM 

FER\* 

6.45845 1 .OE-08 1.8E+00 1.8E-08 

2.45E-05 3.9E-09 
4.11E-04 6.5848 
2.76E-05 4.4E-09 

O.OOE+00 O.OE+OO 
2.l8E-04 3.5E-08 

l.llE-05 1.8E-09 l . lE/00 1.9E-09 
2.32E-05 3.7E-09 7.3E+00 2.7848 
1.89E-04 3.0E-08 9.0E-01 2.7E-08 

4.79E-04 7.6848 3.8E-01 2.9E-08 

3.37E-06 5.4E-10 4.3E+00 2.3849 

2.258-12 3.68-16 3.4E-01 1.2E-16 

0.00E+00 O.OE+OD 

6.16E-08 9.88-12 '1.4E-02 1.4E-13 
3.81846 6.1E-10 2.0E-02 1.2E-11 
1.31E-05 2.1E-09 3.28-02 6.7E-11 
1.358-05 2.1E-09 8.1E+00 1.7E-08 

1.578-03 2.5847 2.OE+00 5.OE-07 
0.00E+00 O.OE+OO 

0.00E+00 O.OE+OO 

O.OE+OO O.OE+OO 
6.58-04 2.4E-06 
7.1E-07 2.78-09 3.4E-01 9.OE-10 

Benzo(a)anthracene 3.5E-06 1.3E-08 l.lE+00 1.4E-08 
7.38-06 2.7E-08 7.3E+00 2.0E-07 

Benzo@)fluoranthene 6.OE-05 2.2E-07 9.0E-01 2.0E-07 
Benzo(g,h,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene 1.5E-04 5.6E-07 3.8E-01 2.1E-07 
bise-Uhylhexyl) phthalate 1.9E-08 7.3E-11 1.4E-02 1 OE-12 

1.2E-06 4.5E3-09 2.OEM 9.OE-11 
4.1E-06 1.5E-08 3.2842 4.9E-10 

Dibenzo(a,h)anthracene 4.3E-06 1.6E-08 8.IE+00 1.3E-07 

Indeno( 1,2,3-cd)pyrene 5.OE-04 1.9E-06 2.OE+00 3.7E-06 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 

Total Pathway: 4 5E-06 

3.1E-08 
2.3E-09 

9.OE-10 
1.6E-08 
2.3E-07 
2.3E-07 

2.4E-07 
I .2E-12 
1 .OE-10 
5.6E-10 
1 SE-07 

4.2E-06 

O.OE+OO 

5.1E-06 e Total Rad + Chem 6.2847 Total Rad + Chem 4.5E-06 ##### =m 



TABLE B.3.4-22b) (continued) 

SOLID W A m  LANDFILL BEEF AND MILK ( D U S  AFFECTED) 
FUTURE, ON-PROPERTY CHILD 

' 

NC 
Radiati 

Ingestion of Beef 
ComDound Conc'n-Beef (DCi/k& -- Rfi)o Hazard 

cs-137 2.61E-02 1.6E+OO 
NP-237 3.16E-04 1.9E-02 
PU-238 1 A6E-06 1 . ]E44 
PU-239R40 1.98E-07 1.2E-05 
RA-226 2.29E-03 1.4E-01 
RA-228 1.97E-03 1.2E-01 
SR-90 . 1.41E-03 8.6E-02 
TC-99 O.OOE+OO O.OE+OO 
TH-228 4.27E-05 2.6503 
TH-230 1.87E-04 1 . ]E42 
TH-232 4.37E-05 2.7E-03 
U-234 4.07E-02 2.5E+OO 
U-235R36 2.74E-03 1.7E-01 
U-238 7.45E-02 4.5E+OO 

Total Pathway: O.OE+CN 

Compound Conc'n-Beef (mnlkg) Intake RfDo Hazard 
Arsenic 6.45E-05 1.2E-07 3.0E-04 4.0E-04 
Beryllium 3.37E-06 6.2E-09 5.0E-03 1.2E-06 
Cadmium 2.458-05 4.6E-08 1.OE-03 4.6E-05 
Chromium 4.11E-04 7.6E-07 5.0E-03 1.5E-04 
Lead 2.768-05 5.1E-08 
TH-TOT AL O.OOE+OO O.OE+OO 
U-TOTAL 2.38844 4.0E-07 3.0E-03 '1.3E-04 

Benzo(a)anthracene . 1.11E-05 2.1E-08 
Benzo(a)pyrene 2.32E-05 4.38-08 
Benzo(b)fluoranthene ' 1 39E-04 3 SE-07 
Benzo(g,h,i)perylene O.OOE+OO O.OE+OO 
Benzo(k)fluoranthene 4.79E-04 8.9E-07 

Carbazole 3.81E-06 7.1E-09 
Chrysene 1.31E-05 2.4E-08 
Dibenzo(a,h)anthracene I .35E-05 2.5E-08 
Dibenzofuran O.OOE+00 O.OE+OO 4.00E-03 O.OE+OO 
Indeno(l,2,3-cd)pyrene 1 S7E-03 2.9E-06 
Phenanthrene O.OOE+OO O.OE+OO 
Heptachloro-p-dioxin O.OOE+OO O.OE+OO ' 

4,4'-DDE 2.258-12 4.2515 

bis(2-Ethylhexyl) phthalate 6.16E-08 l.lE-10 2.0E-02 5.7E-09 

I Chemic 
lnnestion of Beef 

arcinogenic Hazard 

Ingestiofiilk 
Compound Conc'n-Milk IpCilL) RfDo Risk 

cs-137 9.1E-03 1.3E+01 
NP-237 2.9E-05 4.1E-02 
PU-238 3.7E-07 5.3844 
PU-239R40 4.OE-08 5.6845 
RA-226 4.1E-03 5.9E+OO 
RA-228 3.5E-03 5.1E+OO 
SR-90 7.1E-03 I.OE+OI 
TC-99 O.OE+OO O.OE+OO 
TH-228 3.6E-05 5.1E-02 
TH-230 1.6E-04 2.2E-01 
TH-232 , 3.6E-05 5.2EM 
U-234 I .2E-01 1.7E+02 
U-239236 8.2E-03 1.2E+01 
U-238 2.2E-01 3.2E+02 

Total Pathway: O.OEt 

l.lE-04 4.984% 5.0E-03 9.8E-0 
2.3E-05 I .OE-06 

O.OE+OO O.OE+OO 
6.5E-04 2.8E-05 3.0E-03 9.5E-0 
7.1E-07 3.1E-08 

Benzo(a)anthracene 3.5E-06 1.5E-07 
7.38-06 3.2E-07 

Benzo(b)fluoranthene 6.OE-05 2.6E-06 
Benzo(g ,h,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene 1.5E-04 6.6E-06 

1.2E-06 5.3E-08 
4.1E-06 1.8E-07 
4.3E-06 1.8E-07 

O.OE+OO O.OE+OO 4.0E-03 O.OE+O 
Indene( I ,2,3-cd)pyrene 5 .OE44 2.2E-05 

O.OE+OO O.OE+OO 
Heptachloro-p-dioxin O.OE+OO O.OE+OO 

bis(2-Eihylhexyl) phthalate 1.9E-08 8.5E-IO 2.0E-02 4.2E-0 

Total Pathway: 7.3E-04 Total Pathway: 1 . 1  E-02 
I 

,' FER\CRU2RI\ABQ\SBFONRCD.XI.S\1/26/94; 4:23 PM Total Rad + Chem 7.3844 

Total 

6.8E-04 
1.3E-06 
2.4E-04 
l.lE-03 

9.6E-03 

.4.8E-08 

O.OE+OO 

Total Rad + Chem 1 .  I E-02)Totol: 1.2E421 



TABLE B.3, 

SOLID WASl'E LANDWW 
FUTURE, ON-PROPERTY FA 

1- 

Chrcinogenic 

I I 

I Inhalation of ParticulateslSoil 
Compound Conc'n in Air (DCilm3) !n&g Risk 

~~ 

cs-137 2.43E-05 2.1E-01 1.9E-11 4.OE-12 
NP-237 1.08E-04 9.3E-01 2.9E-08 2.7E-08 
PU-238 7.03845 6.1E-01 3.9E-08 2.4E-08 
PU-239LklO 7.46E-06 6.48-02 3.8E-08 2.48-09 
RA-226 1.73E-04 1.5E+00 3.0E-09 4.5E-09 
RA-228 1.53844 1.3E+CKJ 6.9E-IO 9.1E-IO 
SR-90 8.69E-05 7.5E-01 6.2E-ll 4.6E-ll 
TH-228. 1.488-04 1.3E+00 7.8E-08 1.0E-07 
TH-230 5.898-04 5.1E+00 2.9E-08 1.5E-07 
TH-232 1.38E-04 1.2E+00 2.8E-08 3.3E-08 
U-234 3.83E-03 3.3E+OI 2.6E-08 8.6E-07 
U-239236 2.58E-04 2.2E+00 2.5E-08 5.6E-08 
U-238 7.02E-03 6.1E+01 5.2E-08 3.1E-06 

Total Pathway: 4 .4E4 

6.07E-07 2.9E-09 
6.35E-08 3.IE-10 
7.74848 3.7E-IO 
1.4lE-06 6.8649 
1.73846 8.38-09 

0.00E+00 O.OE+OO 
2.05E-05 9.9E-08 
1.09E-09 5.38-12 
3.51E-08 1.7E-10 
3.09E-08 1.5E-IO 
6.46E-08 3.IE-10 

0.00E+00 O.OE+OO 
8.05E-08 3.9E-10 
4.37849 2.1E-1 I 
7.01E-09 3.4E-11 
4.12E-08 2.OE-IO 
1.82E-08 8.8E-I I 

0.00E+00 O.OE+OO 
4.37E-08 2.IE-IO 

Arsenic 
Beryllium . 
Cadmium 
Chromium ' 
Lead 
TH-TOT AL 
U-TOTAL 
4,4'-DDE 
Benzo(a)anthracene 
Benzo(a)p yrene 
Benzo@)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno(l,2,3-cd)pyrene , 

1.5E+01 4.4E-08 
8.4E+00 2.6E-09 

4.1E+01 2.8E-07 

8.9E-01 1.5E-IO 
6.IE+00 9.1E-10 

7.5E-01 2.3E-10 

3.2E-01 1.2E-10 

2.7E-02 5.4E-12 
6.8E+00 6.OE-10 

1.7E+00 3.6E-IO 
1 .]Phenanthrene 0.00E+00 O.OE+OO 

1-23 
W R  (CTVALUES) 
: SURFACESOIL 
Risk 

NP-237 
PU-238 
PU-239R40 0.082 2.5E+01 2.3E-10 5.7E-09 
RA-226 1.397 4.28+02 1.2E-10 5.1E-08 
RA-228 1.681 5.1E+02 I.OE-IO 5.1E-08 
SR-90 0.955 2.9E+02 3.6E-ll l.0E-08 
TH-228 1.626 4.9E+02 5.5E-1 I 2.7E-08 
TH-230 6.476 2.OE+03 1.3E-I I 2.5E-08 

1.511 4.6E+02 1.2E-ll 5.5E-09 

Total Pathway: 1.2E-06 

6.67 l.lE-06 
0.70 1.2E-07 
0.85 1.4E-07 

15.46 2.6E-06 
19.01 3.2E-06 
13.78 2.3E-06 

225.22 3.8E-05 
0.01 2.0E-09 
0.37 6.2E-08 
0.34 5.7E-08 
0.71 1.2E-07 
0.50 8.4E-08 
0.39 6.5E-08 
0.05 8.1E-09 
0.08 13E-08 
0 4 5  7.6E-08 
0.20 3.4E-08 
0 0 6  9.5E-09 
0.48 8.lE-08 
0.53 9.OE-08 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOT AL 
U-TOTAL 
4,4'-DDE 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluornnthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno( I ,2,3-cd)pyrene 
Phenanthrene 

3.4E-01 
l . lE+00 
7.3E+00 

9.OE-01 

3.8E-01 
1.4E-02 
2.0E-02 
3.2E-02 

8.IE+00 

2.OE+00 

2.0E-06 
5.1E-07 

6.9E-10 
6.8E-038 
4.2E-07 
1.1E-07 

2.5E-08 
1. IE-IO 
2.6E-IO 
2.4E-09 
2.lE-01 

I .6E-07 

,' . ' F E R \ ~ A B Q \ S W S L D N C T . X L S \ 1 1 2 6 1 9 4 :  4:24 PM 

3 e Total Rad + Chem 4 a Total Rad + Chem 4 .E-06  

I 



TABLE B.3.4-23 (continued) 

SOLID WASTE LANDFILL: SURFACE SOIL 
FUTURE, ON-PROPERTY FARMER (CT VALUES) 

Cl 
CD 
u1 
c07 

1 

... . 
... 

Arsenic 9.2E-09 1.8E+OO 1.7E-08 
Beryllium 9.7E-09 4.3E+02 4.2E-06 
Cadmium 1.2E-08 
Chromium 2.1E-07 
Lead 2.6E-07 
TH-TOTAL O.OE+OO 
U-TOTAL 3.1E-06 
4,4'-DDE 5.0E-09 3.8E-01 1.9E-09 
Benzo(a)anthracene O.OE+OO 2.6E+OO O.OE+OO 
Benzo(a)pyrene O.OE+OO 1.7E+01 O.OE+OO 
Benzo(b)fluoranthene O.OE+OO 2.1E+OO O.OE+OO 
Benzo(g, h ,i)pery lene 2.1E-07 
Benzo(k)fluoranthene O.OE+OO 8.8E-01 O.OE+OO 
bis(2-Ethylhexyl) phthalate 2.7E-10 1.6E-02 4.1E-12 
Carbazole O.OE+OO 2.0E-02 O.OE+OO 
Chrysene O.OE+OO 7.4E-02 O.OE+OO 
Dibenzo(a,h)anthracene O.OE+OO 1.9E+01 O.OE+OO 
Dibenzofixan O.OE+OO 
Indeno(l,2,3-cd)pyrene O.OE+OO 4.7E+OO O.OE+OO 

Total Pathway: 4.2E-06 
Phenanthrene 2.2E-07 

CS-137 1 .OE +OO 2 .OE-06 2.0E-06 
NP-237 4.7E+OO 4.3E-07 2.0E-06 
PU-238 3.1E+00 2.8E-11 8.6E-I1 
PU-239040 3.3E-01 2.7E-11 8.8E-12 
RA-226 5.6E+OO 1.2E-08 6.7E-08 
RA-228 6.7E+OO 2.9E-06 1.9E-05 
SR-90 3.8E+OO O.OE+OO O.OE+OO 
TH-228 6.5E+OO 5.6E-06 3.6E-05 
TH-230 2.6E+01 5.4E-11 1.4E-09 
TH-232 6.OE+OO 2.6E-11 1.6E-I0 
U-234 1.7E+02 3.OE-11 5.0E-09 
U-235036 l.lE+Ol 2.48-07 2.7E-06 
U-238 3.1E+02 3.68-08 l.lE-05 

Total Pathway: 7.4E-05 

Not applicable 

Total Pathway: O.OE+O( 

2.0E-06 
2.1E-06 
7.5E-08 
8.28-09 
1.2E-07 
1.9E-05 
1 .OE-O8 
3.6E-05 
I .7E-07 
3.9E-08 
l.lE-06 
2.8E-06 
1 SE-05 

2.0E-06 
4.7E-06 

2.8E-07 

2.6E-09 
6.8E-08 
4.2E-07 
1.1E-07 

2.5E-08 
1.2E-10 
2.6E-10 
2.5E-09 
2.7E-07 

1.6E-07 

7 . 4 E - 0 5 7 8 . 7 8 - 0 5 1  



TABLE B.3.4-23 (continued) 

SOLID WASlE LANDFILL SURFACE SOIL 
Non-carcinogenic Hazard 

FUTURE, ON-PROPERTY FARMER (CT VALUES) 

I .73E-04 1.5E+00 1.40 4.2E+02 
1 S3E-04 1.3E+00 1.68 5.1E+02 
8.69845 7.5E-01 0.96 2.9E+02 
1.48E-04 1.3E+00 1.63 4.9E+02 

6.48 2.OE+03 

Total Pathway: O.OE+OO Total Pathway: O.OE+O( 

. . .  .. . 

IngestionlSoil 
Conc'n (mn/k& Intake RfDo Hazard 

Beryllium 0.70 9.2E-07 S.OE-03 1.8E-04 
Cadmium 0.85 I.lE-06 1.0E-03 1.1E-0? 
,Chromium 15.46 2.0E-05 5.0E-03 4.IE-02 
Lead 19.01 2.5E-05 
TH-TOT AL 13.78 1.8E-05 

4,4'-DDE 0.01 1.6E-08 
Benzo(a)anthracene 0.37 4.8E-07 
Benzo(a)pyrene . 0.34 4.5E-07 
Benzo@)fluoranthene 0.71 9.3E-07 
Benzo(g,h,i)perylene 0.50 6.6E-07 
Benzo(k)fluoranthene 0.39 5.1E37 
bise-Ethylhexyl) phthalate 0.05 6.38-08 2.OE-02 3.2E-0t 
Carbazole 0.08 l.OE-07 
Chrysene 0.45 5.9E-07 
Dibenzo(a,h)anthracene 0.20 2.6E-07 
Dibenzofuran 0.06 7.4E-08 4.00E-03 1.8E-0! 

0.48 6.3847 Indeno(l,2,3-cd)pyrene 
Phenanthrene OS3 7.0E-07 

Compound 
Arsenic 6.67 8:8E46 3.0E-04 0.C 

IU-TOTAL 225.22 3 .OE-04 3 .OE-03 0.1 

1 
? 

Inhalation of ParticulateslSoil 
Compound Conc'n(rnnlm3) RfDo Hazard 

Arsenic 6.07E-07 2.3E-08 
Beryllium 6.35848 2.48-09 
Cadmium 7.74E-08 2.9E-09 
Chromium 1.41E-06 5.3E-08 
Lead 1.73E-06 6.5E-08 
TH-TOTAL 0.00E+00 O.OE+OO 
U-TOTAL 2.05E-05 7.7E-07 

Benzo(a)anthracene 3.51E-08 1.3E49 
Benzo(a)pyrene 3.09E-08 1.2E-09 
Benzo@)fluoranthene 6.46E-08 2.4E49 
Benzo(g,h,i)perylene 0.00E+OO O.OE+OO 
Benzo(k)fluoranthene 8.05E-08 3 .OE-09 

4,4'-DDE 1.09E-09 4.1E-ll 

bise-Ethylhexyl) phthalate 4.37849 1.6E-I0 
Carbazole 7.01E-09 2.6E-IO 
Chrysene 4. I2E-08 I SE-09 

Dibenzofuran 0.00E+00 O.OE+OO 
Indeno( I ,2,3-cd)pyrene 4.37E-08 1.6E-09 
Phenanthrene 0.00E+00 O.OE+OO 

Dibenzo(a,h)anthracene 1.82E-08 6.8E-IO 

Total Pathway: O.OE+Oc 

M Q \ S  WSU)NCT.XLS\I t26t94; 4:24 PM 

3 
Total Rad + Chem 0.0 . .  

Total Pathway: 0 .  

O.I 
Total Rad + Chem 
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TABLE B3.4-23 (continued) 

SOLID WASlE LANDFILL: SURFACE SOIL 
FUTURE, ON-PROPERTY FARMER (CT VALUES) 

Non-ca 

Not applicable 
CS-137 1 .OE+OO 
NP-237 4.7E+OO 
PU-238 3.1E+OO 
PU-239/24 3.3E-01 
RA-226 5.6E+OO 
RA-228 6.7E+OO 
SR-90 3.8E+OO 
TH-228, 6.5E+OO 
TH-230 2.6E+01 
TH-232 6.OE+OO 
U-234 1.7E+02 
U-239236 l.lE+OI 
U-238 3.1E+02 

Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

I Chemical Hal 
Dermal Contact/Soil 

Intake RtD(derm Hazard 

Beryllium 7.SE-08 5.0E-05 1.5E-0 
Cadmium 9.1E-08 5.0E-05 1.8E-0 
Chromium 1.7E-06 2.3E-03 7.4E-0 
Lead 2.0E-06 
TH-TOT AL O.OE+OO 
U-TOTAL 2.4E-OS 1.5E-04 0 .  
4,4'-DDE 3.9E-08 
Benzo(a)anthracene O.OE+OO 
Benzo(a)pyrene O.OE+OO 
Benzo(b)fluoranthene O.OE+OO 
Benzo(g ,h , i)perylene 1.6E-06 
Benzo(k)fluoranthene O.OE+OO 
bis(2-Ethylhexyl) phthalate 2.1E-09 1.8E-02 1.1E-0 
Carbazole O.OE+OO 
Chrysene O.OE+OO 
Dibenzo(a,h)anthracene O.OE+OO 
Dibenzofuran O.OE+OO 
lndeno(l,2,3-cd)pyrene O.OE+OO 
Phenanthrene 1.7E-06 

Compound - 
Arsenic 7.2E-08 .2.9E-04 25E-0 

I 

I 

Total Pathway: 0.2 
I 
I FER\CRUZRI\ABQ\SWSLONCl'.XlS\1/?6/94; 4:?4 PM Total Rad + Chem 0.2 

Not applicable 

a 

2.9E-02 
1.7E-03 
2.9E-03 
4.8E-03 

0.3 

3.3E-06 

1.8E-05 

Total Pathway: O.OE+OO 

O.OE+OOl Total: 0.31 



TABLE B.3.4-24 (continued) 

SOLID W A W  LANDFILL GROUNDWATER 
FUTURE, ON-PROPERTY FARMER (CT VALUES) 

Non-carcinogenic Hazard 

0.63 2.2E+03 
4 .69844 1.6E+OO 

O.OE+OO 
1 . 1  3.8E+03 

331 l . l E + 0 6  
18 6.2E+04 

366 1.3E+06 

IngestiodOroundwater II InhalatiodOroundwater 
Compound 

NP-237 
RA-226 
RA-228 
TC-99 
U234 
U235R36 
U238 

Total Pathway: ' O.OE+OO Total Pathway: O.OE+OO 

chemical Raz 
IngestiodOroundwater 

Compound Conc'n (malL) Rfi)o 

I 

I 
I BQ\SWL-ONCT.XLS\I126/94; 4:26 PM W FER\C 

. InheletiodOroundwater 
Intake RfDo Hazard Compound - 

Total Pathway: O.OE+OO Total Pathway: O.OE+O( 

Total Rad + Chern O.OE+OO Total Rad + Chem O.OE+OO 



FER\CRU2RIWQ\SWL-ONcr.XLS\I 126194; 4:26 PM 

TABLE B.3.4-24 (continued) 

SOLID WASTE LANDFILL: GROUNDWATER 
FUTURE, ON-PROPERTY FARMER (CT VALUES) 

Non-carcinogenic Harnrd 

Dermal Contact/Groundwater 

Chemical Hazard 
Dermal ContadGroundwater 

Compound - Intake RfDtderm) Hazard 

Total Pathway: O.OE+OC 

- Total 

Total Rad + Chem O . O E + O O V I  



TABLE B.3.4-25 
FUTURE, ON-PROPERTY FARMER (CT VALUES) 

SOLID WASl'E LANDFILL HOMEGROWN PRODUCE ( D u n  AFFECTED) 
Carcbiogenic Risk 

I Radiation Risk I 
IngestiodHomegrown Produce 

Compound Conc'n in Plants bCi/k& !ti& 

-, 4 
-ri 
-cI 
I r  

c.l - 
cs-137 2.32E-02 2.2E+00 2.8E-11 6.3E-11 I 
NP-237 1.04E-01 l.OE+Ol 2.2E-10 2.2E-09 
PU-238 6.53E-02 6.3E+00 2.2E-10 1.4E-09 
PU-239R40 6.938-03 6.7E-01 2.3E-10 I SE-IO 
RA-226 1.61E-01 1.6E+01 1.2E-10 1.9E-09 
RA-228 1.43E-01 1.4E+01 1 .OE-10 1.4E-09 
SR-90 9.56E-02 9.2E+00 3.6E-11 3.3E-IO 
TC-99 0.00E+00 O.OE+OO 1.30E-12 O.OE+O( 
TH-228 1.37E-01 1.3E+Ol 5.5E-11 7.3E-10 
TH-230 5.47E-01 5.3E+01 1.3E-11 6.9E-10 
TH-232 1.28E-01 1.2E+Ol 1.2E-11 1.5E-10 
U-234 3.57E+00 3.4E+02 1.6E-11 5.5E-09 
U-239236 2.40E-01 2.3E+01 1.6E-11 3.6E-10 
U-238 6.53E+00 6.3E+02 2.8E-11 1.8E-08 

Total Pathway: 3.2E-08 

1.31E-03 7.1E-08 
1.63E-03 8.8E-08 

0.00E+00 O.OE+OO 
1.91E-02 1.0E-06 

3.18E-05 1.7E-09 8.9E-01 1.5E-09 
2.78E-05 1.5E-09 6.1E+00 9.2E-09 

Benzo(b)fluoranthene 5.84E-05 3.2E-09 7.5E-01 2.4E-09 
Benzo(g ,h,i)perylene O00E+00 O.OE+OO 
Benzo(k)fluoranthene 7.42E-05 4.0E-09 3.2E-01 13E-09 

1.02E-06 5.5E-11 

bise-Ethylhexyl) phthalate 4.31846 2.3E-10 
6.62E-06 3.6E-10 
3.778-05 2.0E-09 2.7E-02 5.5E-11 

Dibenzo(a, h)anthracene 1.66E-05 9.OE-10 6 8E+00 6.1E-09 

17E+00 3 6E-09 

Total Pathway: 5 2E-0; 

Total 

6.3E-11 
2.2E-09 
1.4E-09 

1.9E-09 
1.4E-09 

O.OE+OO 

1 SE-10 

3.3E-10 

7.3 E- 10 
6.9E- 10 
1 SE-10 
5.5E-09 

1.8E-08 
3.6E-10 

4.6E-07 
2.7E-08 

1 SE-09 
9.28-09 
2.48-09 

1.3E-09 

5.5E-11 
6. I E-09 

3.6E-09 

O.OE+W 

' FER\CRU2RI\ABQ\SVGONCTD.XLS\1126/94; 4:28 PM Total Rad + Chem 5 . 5 E - 0 7 7 I  

I 



TABLE B.3.4-25 (continued) 

SOLID WASTJZ LANDFILL: HOMEGROWN PRODUCE (GROUNDWATER AFFECTED) 
FUTURE, ON-PROPERTY FARMER (CT VALUES) 

Ccrrcinogenic Risk 

t IngestiodHomegrown Produce 
Compound Conc'n in Plants (pCilkg) intake Risk 
~~ 

CS-137 O.OOE+OO O.OE+OO 2.8E-ll O.OE+OO 
NP-237 O.OOE+OO O.OE+OO 2.2E-10 O.OE+OO 
PU-238 O.OOE+OO O.OE+OO 2.2E-10 O.OE+OO 
PU-239R40 O.OOE+OO O.OE+OO 2.3E-10 O.OE+OO 
RA-226 O.OOE+OO O.OE+OO 1.2E-IO O.OE+OO 
RA-228 O.OOE+OO O.OE+OO 1.OE-10 O.OE+OO 
SR-90 O.OOE+OO O.OE+OO 3.6E-11 O.OE+OO 
TC-99 4.278+00 4.1E+M 1.30E-12 5.4E-10 
TH-228 O.OOE+OO O.OE+OO 5%-I 1 O.OE+OO 
TH-230 O.OOE+OO O.OE+OO 1.3E-1 I O.OE+OO 
TH-232 O.OOE+OO O.OE+OO 1.2E-11 O.OE+OO 
U-234 O.OOE+OO O.OE+OO 1.6E-11 O.OE+OO 
U-235R36 O.OOE+OO O.OE+OO 1.6E-ll O.OE+OO 

Total Pathway: 5.4E-10 
U-238 O.OOE+OO O.OE+OO 2.8E-ll O.OE+OO 

Beryllium O.OOE+OO O.OE+OO 8.4E+OO O.OE+OO 
Cadmium O.OOE+OO O.OE+OO 
Chromium O.OOE+OO O.OE+OO 
Lead O.OOE+OO O.OE+OO 
TH-TOTAL O.OOE+OO O.OE+OO 
U-TOT AL O.OOE+OO O.OE+OO 
4,4'-DDE O.OOE+OO O.OE+OO 
Benzo(a)anthracene O.OOE+OO O.OE+OO 8.9E-01 O.OE+OO 
Benzo(a)pyrene O.OOE+OO O.OE+OO 6.1E+OO O.OE+OO 
Benzo(b)fluoranthene O.OOE+OO O.OE+OO 7.5E-01 O.OE+OO 

Benzo(k)fluoranthene O.OOE+OO O.OE+OO 3.2E-01 O.OE+OO 

Carbazole O.OOE+OO O.OE+OO 
Chrysene O.OOE+OO O.OE+OO 2.7E-02 O.OE+OO 
Dibenzo(a,h)anthracene O.OOE+OO O.OE+OO 6.8E+OO O.OE+OO 
Dibenzofuran O.OOE+OO O.OE+OO 
Indeno( 1,2,3-~d)pyrene O.OOE+OO O.OE+OO 1.7E+OO O.OE+OO 
Phenanthrene O.OOE+OO O.OE+OO 
Heptachloro-p-dioxin O.OOE+OO O.OE+OO 1.5E+O5 O.OE+OO 

Total Pathway: O.OE+OO 

Benzo(g ,h ,i)perylene O.OOE+OO O.OE+OO 

bis(2-Ethylhexyl) phthalate O.OOE+OO O.OE+OO 

Total 
Dust & Groundwater 

Total Affected 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

5.4E-10 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 

6.3E-11 
2.2E-09 
1.4E-09 
I .5E-10 
I .9E-09 
1.4E-09 
3.3E-IO 
5.4E-10 
7.3510 
6.9E-10 
I .5E-10 
5.5E-09 
3.6E-10 
1.8E-08 

4.6E-07 
2.7E-08 

I SE-09 
9.2E-09 
2.4E-09 

1.3E-09 

5.5E-11 
6.1E-09 

3.6E-09 

O.OE+OO 

' FER\C BQ\SVGONCTW.XLS\ 1/26/94; 4 :27 PM 5.58-07 



e 
TABLE B.3.4-25 (continued) 

SOLID WASTE LANDFILL HOMEGROWN PRODUCE (GROUNDWATER AFFECTED) 
FUTURE, ON-PROPERTY F B E R  (CT VALUES) 

Non-carcinogenic Hazard 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
4.3E+OO 4,1E+02 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

Total Pathway: O.OE+O( 

O.OOE+OO O.OE+OO 1.0E-03 O.OE+O 
O.OOE+OO O.OE+OO 5.OE-03 O.OE+O 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
0.00E+OO O.OE+OO 3.OE-03. O.OE+O 
O.OOE+OO O.OE+OO 

Benzo(a)anthracene O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

Benzo(b)fluoranthene O.OOE+OO O.OE+OO 
Benzo(g,h,i)perylene O.OOE+OO O.OE+OO 
Bemo(k)fluoranthene O.OOE+OO O.OE+OO 
bis(2-Ethylhexyl) phthalate 0.OOE+00 O.OE+OO 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

Dibenzo(8,h)anthracene O.OOE+OO O.OE+OO 

Total Pathway: O.OE+O ' FER\CRUZRI\ABQ\SVGONCMr.XIS\1126/94; 4:27 PM 

Total 
Dust & Groundwater 

Total Affected 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

8 .OE-04 
5 .OE-06 
3.6E-05 
l.lE-04 

2.78-03 

O.OE+OO O.OE+OO 

Total Rad + Chem O.OE+OOl Torol: O.OE+OO 3.6E-031 



, 

TABLE B.3.4-25 (continued) 

SOLID WASTE LANDFILL HOMEGROWN PRODUCE ( D u n  AFFECTED) 
FUTURE, ON-PROPERTY FARMER (CT VALUES) 

Non-carcinogenic Hazard 

Ingestion/Homegrown Produce 
Compound Conc'n in Plants (pCi/k& & RtDlo) Hazard 

CS-137 2.3E-02 2.2€+00 
NP-237 I .OE-01 1 .OE+OI 
PU-238 6.5EM 6.3E+00 
PU-239R40 6.9E-03 6.7E-01 
RA-226 1.6E-01 1.6€+01 
RA-228 1.4E-01 1.4E+OI 
SR-90 9.6E-02 9.2E+00 
TC-99 O.OE+OO O.OE+OO 
TH-228 1.4E-01 I .3E+01 
TH-230 5.5E-01 5.3E+01 
TH-232 1.3E-01 1.2€+01 
U-234 3.6€+00 3.4€+02 
U-239236 2.4E-01 2.3€+01 
U-238 6.5€+00 6.3E+02 

Total Pathway: O.OE+OO 
Chemical 

Inhalation of ParticulateslSoil 
Compound Conc'n in Plants (malkg) & Rfi)o Hazard 

Arsenic 
Beryllium 
Cadmium 
Chromium 
'Lead 
TH-TOT AL 
U-TOTAL 
4,4'-DDE 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bise-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 

5.70E-04 2.48-07 3.0E-04 8.0E-04 
5.92845 2.5E-08 5.0E-03 5.0E-06 
8.49E-05 3.6E-08 1 .OE-03 3.6E-035 
1.31E-03 5.5E-07 5.OE-03 1.IE-04 
I .63€43 6.8E-07 

0.00E+00 O.OE+OO 
1.91EM 8.0E-06 3.0E-03 2.7E-03 
1 B2E-06 4.3E-IO 
3.18E-05 1.3E-08 
2'.78E-05 1.2E-08 
5.84E-05 2.5E-08 

0.00€+00 O.OE+OO 
7.42845 3.1E-08 
4.318-06 1.8E-09 
6.62E-06 2.8849 
3.77E-05 1.6E-08 
1.668-05 7.0E-09 

0.00E+OO O.OE+OO 4.0E-03 O.OE+O 
3.96E-05 1.7E-08 

0.00€+00 O.OE+OO 
Heptachloro-p-dioxin 0.00€+00 O.OE+OO 

Total Pathway: 3.6E-03 

- Total 

8.0E-04 
S.OE-06 
3.6E-05 
l.lE-04 

2.7E-03 

O.OE+OO 

\ABQ\SVGON~D.XLT\I126/94; 4:28 PM 

', 

Total Rad + Chem 3.6E-03 a 



TABLE 8.3.4-26 

SOLID WASTE LANDFILL: BEEF AND MILK (DUST AFFECTED) 
Grcinogenic Rbk 

FUTURE, ON-PROPERTY FARMER (CT VALUES) 

N P-23 7 2.98-05 I.IE-02 2.2E-10 2.5E-12 
PU-23 8 3.7E-07 1.5E-04 2.2E-10 3.2E-14 
PU-239R40 4.0E-08 1.6E-05 2.3E-10 3.6E-15 
RA-226 4.1E-03 1.6E+OO 1.2E-10 2.OE-10 
RA-228 3.5E-03 1.4E+OO 1.OE-10 1.4E-10 
SR-90 7.1E-03 2.8E+00 3.6E-ll 1.OE-10 
TC-99 O.OE+OO O.OE+OO 1.3E-12 O.OE+OO 
TH-228 3.6E-05 1.4E-02 5.5E-ll 7.8E-13 
TH-230 1.6E-04 6.2E-02 1.3E-ll 8.OE-13 
TH-232 3.6E-05 1.4E-02 1.2E-ll 1.7E-13 
U-234 1.2E-01 4.8E+01 1.6E-11 7.7E-10 

Total Pathway: S.1E-10 Total Pathway: 3.8E-09 
hen 

Ingestion of Beef 

Arsenic 6.45E-05 4.5E-09 1.8E+OO 7.8E-09 

Cadmium 2.45845 1.7E-09 
Chromium 4.11E-04 2.8E-08 
Lend 2.76845 1.9E-09 
TH-TOTAL O.OOE+OO O.OE+OO 
U-TOTAL 2.18E-04 1.5E-08 

Compound Conc'n-Beef (mglkg) Intake Risk 

Beryllium 3.378-06 2.3E-10 4.3E+00 1.OE-09 

4,4'-DDE 2.25E-12 1.6E-16 3.4E-01 5.3E-I7 
Benzo(a)anthracene 1.IlE-05 7.7E-10 I.IE+OO 8.4E-10 
Benzo(a)pyrene 2.32E-05 1.6E-09 7.3E+00 1.2E-08 
Benzo(b)fluoranthene 1.89844 1.3E-08 9.OE-01 1.2E-08 
Benzo(g,h,i)perylene 0.00E+OO O.OE+OO 
Benzo(k)fluoranthene 4.79E-04 3.3E-08 3.8E-01 1.3E-08 
bis(2-Ethylhexyl) phthalate 6.16E-08 4.3E-12 1 .4EM 6.OE-14 
Carbazole 3.818-06 2.6E-10 2.0E-02 5.3E-12 
Chrysene 1.31E-05 9.1E-10 3.2E-02 2.9E-ll 
Dibemo(a,h)anthracene 135E-05 9.3E-IO 8.IE+OO 7.5E-09 
Dibenzofuran 0.00E+00 O.OE+OO 
Indeno( 1,2,3-cd)pyrene 1.57E-03 1.1E-07 2.OE+OO 2.2E-07 
Phenanthrene OOOE+OO O.OE+OO 
Heptachloro-p-dioxin O.OOE+OO O.OE+OO 1.5E+05 O.OE+O( 

Total Pathway: 2.7E-0; 

FER\CRU2RI\ABQ\SBFONCTD.XU\l/26/94; 4:30 PM Total Rad + Chem 2.7E-07 

IngestiodMilk 
Compound Conc'n-Milk (mglL) Risk 

Arsenic 1.9E-06 4.3E-10 1.8E+OO 7.5E-IC 
Beryllium 3.0E-09 6.7E-13 4.3E+00 2.9E-12 
Cadmium 4.5E-06 9.9E-10 
Chromium 1. IE-04 2.SE-08 
Lead 2.3E-05 5.1E-09 
TH-TOTAL OOE+OO O.OE+OO 
U-TOTAL 6.5E-04 I .4E-07 
4,4'-DDE 7.1E-07 1.6E-10 3.4E-01 5.4E-11 
Benzo(a)anthracene 3.5E-06 7.8E-10 l.lE+OO 8.5E-IC 
Benzo(a)pyrene 7.3E-06 1.6E-09 7.3E+OO 1.2E-08 
Benzo@)fluoranthene 6.0E-05 1.3E-08 9.OE-01 I 2E-08 
Benzo(g,h,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene I SE-04 3.4E-08 3.8E-01 I .3E-08 
bis(2-Ethylhexyl) phthalate 1.9E-08 4.3E-12 1.4E-02 6.OE-14 
Carbazole 1.2E-06 2.7E-10 2.0E-02 5.4E-12 
Chrysene 4.1E-06 9.2E-10 3.2E-02 2.9E-I I 
Dibenzo(a,h)anthracene 4.3E-06 9.4E-10 8.1E+OO 7.6E-OS 
Dibenzofuran OOE+OO O.OE+OO 
Indeno(l,2,3-cd)pyrene 50E-04 l.lE-07 2.OE+OO 22E-0; 
Phenanthrene O.OE+OO O.OE+OO 

Total 

1.9E-10 
1.1E-11 
8.3 E- 14 
9.2E-15 
2.3 E- 10 
I .6E-10 
l.lE-IO 

O.OE+OO 
l.lE-12 
l.lE-12 
2.4E-I 3 
8.5E-10 
5.8E-11 
2.7E-09 

8.6E-09 
1 .OE-09 

5.4E-1 I 
I .7E-09 
2.4E-08 
2.4E-08 

2.5E-08 
I .2E-13 
I .  IE-I 1 
5.8E-11 
1 SE-08 

4.4E-07 

Heptachloro-p-dioxin O.OE+OO O.OE+OO 1.5E+05 O.OE+OO O.OE+OO 

Total Pathway: 2.7E-07 5.4E-07 - * ,  
Total Rad + Chem 2.7E-07 Torulc 5.4E-07 * . 



TABLE B.3.4-26 (continued) 
FUTURE, ON-PROPERTY FARMER (CT VALUES) 

SOLID WASTE LANDFILL: BEEF AND MILK (GROUNDWATER AFFECTED) 
Total t 

Dust & Groundwater ~ 

CS-137 O.OOE+OO O.OE+OO 2.8E-I1 O.OE+OO 
NP-237 O.OOE+OO O.OE+OO 2.2E-10 O.OE+OO 
PU-238 O.OOE+OO O.OE+OO 2.2E-10 O.OE+OO 
PU-239f240 O.OOE+OO O.OE+OO 2.3E-10 O.OE+OO 
RA-226 . O.OOE+OO O.OE+OO 1.2E-10 O.OE+OO 
RA-228 O.OOE+OO O.OE+OO 1.OE-10 O.OE+OO 
SR-90 O.OOE+OO O.OE+OO 3.6E-11 O.OE+(M 
TC-99 l.OE+OO 1.3E+M 1.30E-12 1.6E-10 
TH-228 O.OOE+OO O.OE+OO 5.5E-11 O.OE+OO 
TH-230 O.OOE+OO O.OE+OO 1.3E-11 O.OE+OO 
TH-232 O.OOE+OO O.OE+OO 1.2E-11 O.OE+OO 
U-234 O.OOE+OO O.OE+OO 1.6E-11 O.OE+OO 
U-235t236 ' O.OOE+OO O.OE+OO 1.6E-11 O.OE+OO 
U-238 O.OOE+OO O.OE+OO 2.8E-11 O.OE+OO 

Total Pathway: 1.6E-10 

CS-I37 O.OE+OO O.OE+OO 2.8E-11 O.OE+OO 
NP-237 O.OE+OO O.OE+OO 2.2E-10 O.OE+OO 

PU-239f240 O.OE+OO O.OE+OO 2.3E-IO O.OE+OO 

RA-228 O.OE+OO O.OE+QO 1.OE-10 O.OE+OO 

PU-238 O.OE+OO O.OE+OO 2.2E-10 O.OE+OO 

RA-226 O.OE+OO O.OE+OO 1.2E-10 O.OE+OO 

SR-90 O.OE+OO O.OE+OO 3.6E-11 O.OE+W 
TC-99 1.2E+00 4.8E+02 1.3E-12 6.2E-10 
TH-228 O.OE+M) O.OE+OO 5.5E-11 O.OE+OO 

TH-232 O.OE+OO O.OE+OO 1.2E-11 O.OE+OO 
TH-230 O.OE+OO O.OE+OO 1.3E-11 O.OE+OO 

U-234 O.OE+OO O.OE+OO 1.6E-11 O.OE+OO 
U-235t236 O.OE+OO O.OE+OO 1.6E-11 O.OE+OO 

Total Pathway: 6.2E-1C 
U-238 O.OE+OO O.OE+OO 2.8E-11 O.OE+OO 

I chemical Risk I 
I Ingestion of Beef I I  IngcstiodMilk 

Compound Conc'n-Beef(mgk& Risk I I COmDOUnd Conc'n-Milk (mdL.) & u Risk 

0.00E+00 O.OE+OO 4.3E+00 O.OE+OO 
O.OOE+OO O.OE+OO 
0.OOE +00 O.OE +00 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 3.4E-01 O.OE+OO 
O.OOE+OO O.OE+OO l.lE+OO O.OE+OO 
O.OOE+OO O.OE+OO 7.3E+00 O.OE+OO 
O.OOE+OO O.OE+OO 9.OE-01 O.OE+OO 
O.OOE + 00 O.OE +00 
O.OOE+OO O.OE+OO 3.8E-01 O.OE+OO 
O.OOE+OO O.OE+OO 1.4E-M O.OE+OO 
O.OOE+OO O.OE+OO 2.OE-M O.OE+OO 
O.OOE+OO O.OE+OO 3.2E-M O.OE+OO 
O.OOE+OO O.OE+OO 8.IE+00 O.OE+OO 
O.OOE + 00 O.OE +00 
O.OOE+OO O.OE+OO 2.OE+00 O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 1.5E+O5 O.OE+OO 

Total Pathway: O.OE+OO 

Total Rad + Chem 1.6E-IO 

Bcryllium 
Cadmium 
Chromium 
Lcad 
TH-TOTAL 
U-TOTAL 
4,4'-DDE 
Bcnzo(a)anthraccnc 
Bcnzo(a)pyrcnc 
Bcnzo@)fluoranthcnc 
Bcnzo(g,h ,i)pcrylcnc 
Bcnzo(k)fluoranthcnc 
bis(28thylhcxyl) phthalate 
Carbazole 
Chryscnc 
Dibcnzo(a,h)anthraccnc 
Dibcnzofuran 
Indene( 1,2,3-cd)pyrcnc 
Phenanthrene 
Hcptachloro-pdioxin 

O.OE+OO 
O.OE + 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
0.0E +00 
O.OE + 00 

7.8E-IO 

Bclyllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
4,4'-DDE 
Bcnzo(a)anthracenc 
Bcnzo(a)pyrcnc 
Bcnzo@)fluoranthcnc 
Bcnzo(g,b,i)pcrylcne 
Benzo(k)fluoranthcnc 
bis(2-Etbylhcxyl) phthalat 
Carbazole 
Chryscnc 
Dibcnzo(a,h)anthraccnc 
Dibcnzofuran 
Indcno( 1,2,3-cd)pyrcnc 
Phcnanthrcnc 
Hcptachloro-pdioxin 

BQ\SBFONCTW.XU\1126/94; 4:29 PM 

O.OE+OO O.OE+OO 4.3E+00 O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 3.4E-01 O.OE+OO 
O.OE+OO O.OE+OO l.lE+OO O.OE+OO 
O.OE+OO O.OE+OO 7.3E+00 O.OE+OO 
O.OE+OO O.OE+OO 9.OE-01 O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 3.8E-01 O.OE+OO 

O.OE+OO O.OE+OO 2.OE-M O.OE+OO 
O.OE+OO O.OE+OO 3.2E-02 O.OE+OO 
O.OE+OO O.OE+OO 8.1E+00 O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 2.OE+00 O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 1.4E-02 O.OE+OO 

O.OE+OO O.OE+OO 1.5E+O5 O.OE+OO 
Total Pathway: O.OE+OO 

O.OE+OO 

O.OE + 00 

O.OE+OO 
O.OE +00 

O.OE + 00 

O.OE +00 
O.OE+OO 
O.OE + 00 
O.OE + 00 
O.OE+OO 

O.OE+OO 

O.OE+OO 

7.8E-10 

Affected 

1.9E-10 
1. IE-1 1 
8.3E- 14 
9.2E- I5 
2.3E-10 

' 1.6E-10 
1.1 E-10 
7.8E-10 
1.IE-12 
I .  IE-12 
2.48-13 
8.5E-10 
5.8E-I 1 
2.7E-09 

8.6E-09 
I .OE-09 

5.4E-11 
1.7E-09 
2.4E-08 
2.4E-08 

n n  
2.58-08 % - f "  

2 7  
1.2E-13 

4 0  1.lE-I1 
5.8E-11 ,c 

P O  
I SE-08 - h ,  

Total Rad + Chcm 6.2E-lOkol: 7.8E-IO 5.4E-07) 



TABLE B.3.4-26 (continued) 
FUTURE, ON-PROPERTY FARMER (CT VALUES) 

SOLID WASTE LANDFILL: BEEF AND MILK (GROUNDWATER AFFECTED) 

" ,  
12; ';-> - O.OOE + 00 O.OE +00 

O.OOE + 00 O.OE + 00 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

l.ME+OO 1.3E+02 
0.OOE + 00 0.OE + 00 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 

Total Pathway: O.OE+O( 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
1.2E+OO 4.8E+M 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 

Total Pathway: O.OE t 

w 

2 
M U 

00 
4 

O.OOE+OO O.OE+OO 3.OE-03 O.OE+OO 
O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
Benzo(a)anthracene O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
Bcnzo(g,h,i)pcrylene 0.00E+00 O.OE+OO 

bis(2-Ethyhexyl) phthala O.OOE+OO O.OE+OO 2 . 0 ~ 4 2  o.oE+oa 
Benzo(k)fluoranthene O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
0.OOE + 00 O.OE +00 

4.OOE-03 O.OE+OO 

Heptachloro-pdioxin O.OE+OO O.OE+OO 
Total Pathway: O.OE+OO Total Pathway: O.OE+O 

Total Rad + Chem O.OE+OO 

' FKR\CRU2RI\ABQ\SBFONCTW.XLS\1/26/94; 4:29 PM 

O.OE+OO O.OE+OO 3.OE-03 O.OE+O 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

Benzo(k)fluoranthcnc O.OE+OO O.OE+OO 
bis(2-Ethylhexyl) phthalate O.OE+OO O.OE+OO 2.OE-02 O.OE+O 

O.OE+OO O.OE+OO 

Benzo(a)anthraccae O.OE+OO O.OE+OO 

Benzo(g,h,i)perylene O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
Dibenzo(a ,h)anthraccne O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 4.OE-03 O.OE+O 
Indeno(l,2,3-cd)pyrene O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 

Total 
Dust & Groundwater 

- Total Afimted 

O.OE+OO 1.3E-04 
O.OE + 00 3.6E-07 
O.OE+OO 2.1E-05 
O.OE + 00 8.3E-05 

O.OE + 00 4.1E-04 

n a  s g  
O.OE+OO 3.3E-09 iL 

4 b  
e L  
m O  

\o 
L y  

O.OE + 00 O.OE + 00 

-I 

!',- I> 

:-w Total Rad + Chem O.OE+OO Toral: O.OE+OO 6.5E-04 



TABLE B.3.4-26 (continued) 

SOLID W A n E  LANDFILL BEEF AND MILK (DUST AFFECTED) 
Non-carcinogenic Hazard 

FUTURE, ON-PROPERTY FARMER (CT VALUES) 

2.61E-02 3.2E+00 9.1E-03 3.6E+00 
3.16E3-04 3.9E-02 2.9E-05 1.IE-02 
1.86E-06 2.3E-04 3.7E-07 1 SE-04 
1.98E-07 2.4E-05 4.0E-08 1.6E-05 
2.29E-03 2.8E-01 4.1E-03 1.6E+00 
1.97843 2.4E-01 3.5E-03 1.4E+00 
1.41E-03 1.7E-01 7.1E-03 2.8E+00 

0.00E+00 O.OE+OO O.OE+OO O.OE+OO 
4.27E-05 5.3E-03 3.6E-05 1.4E-02 
1 .'87E-04 2.3E-02 1.6E-04 6.2E-02 
4.37845 5.4E-03 

Total Pathway: O.OE+OO Total Pathway: O.OE+OC 

3.37846 1.8E-09 5.0E-03 3.6E-07 
2.45E-05 1.3E-08 1 .OE-03 1.3E-05 
4.11E-04 2.2E-07 5.0E-03 4.4E-05 
2.76E-05 1.5E-08 

0.00E+00 O.OE+OO 
2.18E-04 1.2E-07 3.0E-03 3.9E-05 
2.25E-12 1.2E-15 

Benzo(a)anthracene 1.1 1 E 4 5  6.0E-09 
2.32E-05 I .2E-08 

Benzo@)fluoranthene 1 A9E-04 1 .OE-07 
Benzo(g,h,i)perylene 0.00E+00 O.OE+OO 
BenzoQfluoranthene 4.79844 2.6847 

3.81E-06 2.1E-09 
1.31E-05 7.1E-09 

6.16E-08 3.3E-11 2.OEM 1.7E-09 

1.35E-05 7.2E-09 
O.OOE+00 O.OE+OO 4.00E-03 O.OE+O( 

O.OOE+OO O.OE+OO 
Indeno(l,2,3-cd)pyrene 1.578-03 8.SE-07 

Total Pathway: 2.1E-0d 

E 
IngestionlMilk 

Cornvound Conc'n-Milk (rnalL) 
Arsenic 1.9E-06 3.3E-09 3.0E-04 l.lE-O 

Cadmium 4.58-06 7.7E-09 I.0E-03 7.7E-0 
Chromium l.lE-04 1.9E-07 5.OE-03 3.9E-0 
Lead 2.3E-05 4.0E-08 
TH-TOT AL O.OE+OO O.OE+OO 

4,4'-DDE 7.1E-07 1.2E-09 
Benzo(a)anthracene 3.5E-06 6.0E-09 
Benzo(a)pyrene 7.3846 1.3E-08 
Benzo@)fluoranthene 6.OE-05 1 .OE-07 
Benzo(g,h,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene 1 SE-04 2.6E-07 

Carbazole 1.2E-06 2. IE-09 
Chrysene 4.1E-06 7.1E-09 
Dibenzo(a,h)anthracene 4.3846 7.3E-09 
Dibenzofuran O.OE+OO O.OE+OO 4.0E-03 O O E + O  
Indeno(l,2,3-cd)pyrene 5.0E-04 8.6E-07 
Phenanthrene OOE+OO O.OE+OO 
Heptachloro-p-dioxin O.OE+OO O.OE+OO 

Beryllium 3.0E-09 5.2E-12 5.0E-03 l.OE-O 

U-TOT AL 6.5E-04 1.1E-06 3.0E-03 3 8E-0 

bis(2-Ethylhexyl) phthalate 1.9E-08 3.4E-1 I 2.0E-02 1.7E-0 

Total Pathway. 4.3E-0 

1.3E-04 
3.6E-07 
2.1E-05 
8.3E-05 

4.IE-04 

3.3E-09 

O.OE+OO 

\ABQ\SBFON~D.XLS\II26/94; 4:30 PM Total Rad + Chern 2.1E-04 
I 

Total Rad + Chern 4.3E-04 TomI: w 



- .. 

TABLE B.3.4-27 
FUTURE, ON-SUBUNIT HOMEBUILDER 

SOLID WASTE LANDFILL SUBSURFACE SOIL 
0 Carcinogenic Rirk Y ,  - -3 ..-. 

:9 
A .- 

0.328 7.9E+00 2.2E-10 1.7E-09 
0.680 1.6E+OI 2.3E-10 3.8E-09 
2.140 5.1E+01 3.8E-11 2.0E-09 
1.550 3.7E+01 1.2E-10 4.5E-09 
2.560 6.IE+Ol 1.OE-10 6.1E-09 
1.580 3.8E+01 3.6E-11 1.4E-09 
0.454 1'.1E+01 1.3E-12 1.4E-11 

3.4 8.1E+01 5.5E-11 4.5E-09 
12.3 3.OE+02 1.3E-11 3.88-09 
3.6 8.6E+01 1.2E-11 1.0E-09 

97.0 2.3E+03 1.6E-11 3.7E-08 
1.9 4.5E+01 1.6E-11 7.3E-10 
8.0 1.9E+02 1.6E-11 3.1E-09 

170.0 4.1E+03 2.8E-11 l.lE-07 
? 
U w w 

I 
Total Pathway: 1 .OE-06 Total Pathway: 2.0E-07 

b 

I 
FER\CRU2RIlABQ\SWSBSLHB.XLS\l/28/94; 9:  I8 AM 



TABLE B.3.4-27 (continued) 

SOLID WASTE LANDFILL: SUBSURFACE SOIL 
Carcinogenic Risk 

FUTURE, ON-SUBUNIT HOMEBUILDER 

1.2.3,4,6.7.8-Hcptachorodibenzo-pdioxin 2.478-1 1 1.73E-14 
1.2.3,4,6;7.8-Hcptachorodibe~o~rao 4.7%-I2 3.32E-I5 
Hcptachlorodibcnzo-pdioxin 5.853-1 I 4.09E-I4 
Hcplachlorodibcnzohtrao 1.63E-ll 1.14E-14 
Octachlorodibenzo-pdioxin 8.9 1 E-07 6.22E- 10 

8.97E-07 6.27E-I0 l.SE+OI 9.5E-09 
6.98~-08 4.88~-11 8 . 4 ~ + 0 0  4 . i ~ - i a  
1.10E-07 7.68E-11 
1.31E-06 9.1%-10 4.1E+01 3.8E-08 
1.84E-06 1.29E-09 
4.91E-06 3.43849 

1.1 SE-04 8.04E-08 
3.90E-08 2.73E-11 

4.4'-DDD ' 2.60E-10 1.82E-13 
3.25E-09 2.27E-I2 
5.20E-09 3.63E-12 
3 .WE10 '2.738-13 
3.90E-10 2.73E-13 

2-Mcthylnaphthalcnc 6.50E-09 4.54E-I2 
Benzo(a)anrhraccnc 4.88E-07 3.41E-IO 8.9E-01 3.OE-la 

5.33E-07 3.738-10 6.1E+00 2.3E-09 
Bcnzo(b) fluoranthcnc 9.75E-08 6.8lE-I1 7.5E-01 5.IE-ll 
Bcnzo(g, h. i)pcrylenc 3.19E-08 2.23E-11 
Benzo(k)fluoranthcoc 4.81E-08 3.368-11 3.2E-01 l.1E-11 
bi~(2-Ethylh~xyl) phthalate l.llE-07 7.72E-ll 

2.73E-07 1.91E-10 
3.64E-07 2.548-10 2.7E-02 6.8E-12 

Dibcnzo(a,h)anthmccnc 1.63E-08 I.14E-11 6.8E+00 7..7E-ll 
2.21E-08 1.54E-11 

Indcno( 1,2.3-cd)pyrcnc 3 . 5 8 ~ 0 7  ~ S O E - ~ O  i . 7 ~ + ~  4 . 2 ~ - i a  
3.12E-07 2.18E- IO 
8.39847 5.86E-10 
6.50E-I 1 4.54E-14 
1.95E-IO 1.368-13 2.9E-02 4.OE-15 

Dichlorodifluoromcte 3.74848 2.62E-I 1 

Total Pathway; 5.1E-08 

' FER\C Q\SWSBSLHB.XLs\II28I94; 9:18 AM 

. . . . . . . . . . . 

1.2,3,4.6.7.8-Hcptachlorodibcnzo-pdioxih 3.8844 5.1E-12 
1,2.3.4,6,7.8-Hcptachlorodibenzo~~ 7.3E-05 9.8E-13 
Hcptachlorodibenzo-pdioxin 9.0E-04 1.2E-11 
Hcptnchlorodibcnzofimm 2.5844 3.4E-12 
Octachlorodibenzo-pdioxin 13.70 1.8E-07 

13.80 1.9E-07 1.8E+00 3.2E-0; 
1.07 1.4E-08 4.3E+00 6.2E-01 
1.69 2.3E-08 

20.14 2.7E-07 
28.30 3.8E-07, 
75.60 I.0E-06 
0.60 8.IE-09 
1770 2.4E-05 

4.OE-03 5.4E-ll 2.4E-01 1.3E-11 
0.05 6.7E-IO 7.7E+00 5.2E-OS 
0.08 l.lE-09 7.7E+00 8.3E-05 

EndOSdfM 8 U h k  6.0E-03 8.lE-I1 
6.0E-03 8.IE-ll 

2-Methylnephthalcnc 0.10 1.3E-09 
Buuo(a)anthraccne 7.50 l.OE-07 l.lE+00 1.IEIO; 

8.20 l.lE-07 7.3E+00 8.OE-0: 
Benzo<b)fluoraothenc 1.50 2.OE-08 9.0E-01 1.8E-01 
Bcnzo(g.b,i)pcrylenc 0.49 6.6E-09 
Bcnzo(k)fluoranthenc 0.74 9.9849 3.8E-01 3.8E-05 

4.20 5.6E-08 2.0E-02 I.IE-O! 
5.60 7.5E-08 3.2E-02 2.4E-0! 

Dibcnzo(s.h)anlhraccnc 0.25 3.4E-09 8 . I E + 0 0  2.7E-01 
0.34 4.6E-09 

Indeno(l.2,3-cd)pyrenc 5.50 7.4E-08 2.OE+00 1.5E-0: 
4.80 6.4E-08 

12.90 1.7E-07 1.IE-02 1.9E-0! 

bs(2-Ethylhcxyl) phthalate 1.70 2.3E-08 1.4E-02 3.2E-1( 

l.0E-03 1.3E-11 
3.0E-03 4.OE-I1 2.9E-02 I .2E-1: 

Dichlorodifluoromclhnnc 0.58 7.7E-09 

Total Pathway: I .SE-OI 

Total Rad + Chem 1.1 E 4  0 Total Rad + Chrm I .7@ 



, ,  . a e 
TABLE B.3.4-27 (continued) 

FUTURE, ON-SUBUNIT HOh5EBUILDER 
SOLID WA!TTE LANDFILL SUBSURFACE SOIL 

Cud 
Radiation Ris 

Dermal Contacthbsurface Soil 

Not applicable 

Total Pathway: O.OE+O 

C) co 
-3 
0 

I 

I 
1 ' FER\CRU2RI\ABQ\SWSBSLHB.XLS\1128/94; 9: I8 AM : ', 

CS-137 
NP-237 
PB-210 
PU-238 
PU-239R40 
RA-224 
dA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235 
U-239236 
U-23 8 

l.lE-02 
1 S E M  
4.4E-02 
1 .4EM 
2.9EM 
9.2E-02 
6 .6EM 
1.lE-01 
6.8E-02 
1 .9EM 
1 SE-01 
5.3E-01 
1 SE-01 

4.2€+00 
8 . I E M  
3.4E-01 

7.3€+00 

2.0E-06 2.1E-08 
4.38-07 6.5E-09 
1.6E-10 7.1E-12 
2.8E-11 3.9E-13 
2.7E-11 7.98-13 
2.3E-08 2.1E-09 
1.2E-08 8.OE-10 
2.9E-06 3.2E-07 

O.OE+OO O.OE+OO 
6.OE-13 1.2E-14 
5.6E-06 8.1E-07 
5.4E-11 2.8E-11 
2.6E-11 4.OE-12 
3.OE-11 1.2E-10 
2.4E-07 1.9E-08 
2.4B-07 8.3E-08 
3.6E48 2.6E-07 

2.2E-08 
9.1E-09 
1.7E-08 
2.8E-09 
5.9E-09 
4.3E-09 
5.6E-09 
3.2E-07 
1.4E-09 
1.4E-11 
8.4B-07 
3.3E-08 
9.2E-09 
2.4E-07 
2.4E-08 
1 .OE-07 
l.lE-06 

I I 
Total Pathway: 1 SE-06 



TABLE 8.3.4-27 (continued) 

SOLID W A m  LANDFILL S U B m A C E  SOIL 
Carcinogenic Risk 

FUTURE, ON-SUBUNIT HOMEBUILDER 

Chemical Ris 
Dermal Contacthbsurface Soil 

Intake SF(derm1 Risk Compound - 
1.2,3.4.6,7.8-Hcp~chorodibc~o-pdiox~ 
1.2.3.4.6.7.8-Hcplachorodibcnzofuran 
Heptachlorodibenzo-pdioxin 
Heptachlorodibenzofuran 
Octachlorodibenzo-pdioxin 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 

Thallium 
TH-TOTAL 

U-TOTAL 
4,4‘-DDD 
Aroclor-1254 
Aroclor-1260 
Endosulfan sulfate 
Endrin ketone 
2-Methylnaphthalene 
Benzo(a)anthraccne 
Benzo(a)p yrene 
Benzo@)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno( 1,2,3-cd)pyrene 
Phenanthrene 
1,4-Dioxane 
2-Hexanone 
Benzene 
Dichlorodifluoromethane 
Methylene chloride 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
2.2E-09 1.8E+OO 4.1E-0 
1.7E-09 4.3€+02 7.4E-0 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO * 

O.OE+OO 
O.OE+OO 
O.OE+OO 
2.4849 l.OE+Ol 2.5E-0 
3.9E-09 l.OE+Ol 4.0E4 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 1.7E+01 O.OE+O 

O.OE+OO 
O.OE+OO 8.8E-01 O.OE+O 
l.lE-09 1 .6EM 1.7E-1 

O.OE+OO 
O.OE+OO 7.4E-02 O.OE+C 
O.OE+OO 1.9E+Ol O.OE+C 
O.OE+OO 
O.OE+OO 4.7E+OO O.OE+( 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 2.9E-02 O.OE+( 
O.OE+OO 
3.9E-10 7.5E-03 2.9E-I 

O.OE+OO ~ . ~ E + o o  o.oE+a 

O.OE+OO 2 . 1 ~ + 0 0  o.oE+a 

Tetrachloroethene 6.4E-ll 5.8E-02 3.7E-I 
Total Pathway: 8.1E4 

\ABQ\SWSESLHE.XLS\lI28194; 9:18 AM 
I Total Rad + Chem 8.IE-0 

External RadiatiodSubsurface Soil 
Intake - Compound 

Not applicable 

Total Pathway: O.OE+OO 

Total 

3.4E-07 
8.1E47 

3.8E-08 

1.3E-ll 
3 .OE-O8 
4.8E-08 

1.1E-07 
8.1E-07 
I AE-08 

3.8E-09 

I.lE-09 
2.4E-09 
2.7E-08 

1 SE-07 

1.9E-09 

I .2E-12 

3.5E-12 
4.4E-12 

3.4E- 10 

0 
1 SE-06-1 



ct, 
w 
-4 

TABLE B.3.4-27 (continued) 
FUTURE, ON-SUBUNIT HOMEBUILDER 

SOLID WA!XE LANDFILL SUBSURFACE SOIL 
Non-carcini 

6.70B-05 8.37E-02 
2.138-05 2.67EM 
4.42B-05 5.53E-02 
1.39B-04 1.74E-01 
1.01E-04 1.26E-01 
1.668-04 2.08E-01 
1.03E-04 1.28E-01 
2.958-05 3.69EM 
2.20B-04 2.75B-01 
8.00E-04 9.99E-01 
2.33844 2.92B-01 
6.318-03 7.88B+00 
1.23844 1 S4E-01 
5.23844 6.538-01 

Total Pathway: O.OE+O( 

I 
FER\CRU2Rl\ABQ\SWSBSLHB.XLS\1128/94; 9: 18 AM 

rnic Hazard 

IngestiodSubsurface Soil 
Comvound Conc'n bCi/& - Intake RfDo Hazard 

CS-137 
NP-237 
PB-210 
PU-238 
PU-239/240 
RA-224 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235 
U-23 5 n36  
U-238 

0.25 6.OE+00 
0.35 8.4E+00 
1.03 2.5E+01 
0.33 7.9E+00 
0.68 1.6E+01 
2.14 5.1E+01 
1.55 3.7E+01 
2.56 6.1E+01 
1.58 3.8E+01 
0.45 l.lE+OI 
3.39 8.1E+01 

12.30 3.OE+02 
3.59 8.6E+01 

97.00 2.3E+03 
1.89 4.5E+01 
8.04 1.9E+02 

170.00 4.1E+03 

Total Pathway: O.OE+OO 7 '  



TABLE B.3.4-27 (continued) 

SOLID WASI'E LANDFILL: SUBSURFACE SOIL 
Non-carcinogenic H a r d  

FUTURE, ON-SUBUNIT EOMEBWLDER 

c- 
,d. 

I .2,3.4,6.7.8-Hcprachloroibcnzo-~ioxin 
1.2,3.4,6,7.8-Hcplachlorodibcruohrraa 
Heptachlorodibenzo-pdioxin 
Heptachlorodibenzofuran 
Octachlorodibenzo-pdioxin 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
Thallium 
U-TOTAL 
4,4'-DDD 
Amlor-1254 
Amlor-1260 
Endosulfan sulfate 
Endrin ketone 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno( 1,2,3-cd)pyrene 
Phenanthrene 
1 ,4-Dioxane 
2-Hexanone 
Benzene 
Dichlorodifluoromethane 
Methylene chloride 

2.47E-11 
4.758-12 
5.858-11 
1.63E-11 
8.91 E 4 7  
8.97E-07 
6.98E-08 
1.10E-07 
1.31E-06 
1.84E-06 
4.91E-06 
3.90E-08 
l.lSE-04 

3.25E-09 
5.20E-09 

2.60E-10 

3.90E-10 
3.90E-10 
6.50E-09 
4.888-07 
5.338-07 
9.75E-08 
3.19E-08 
4.81 E 4 8  
1.11E-07 
2.73E-07 
3.648-07 
1.63E-08 
2.2 1 E 4 8  
3.588-07 
3.12E-07 
8.39E-07 
6.50E-11 
I .95E-10 
3.74E-08 
3.90E-10 

1.2 1 E- 12 
2:32E-13 
2.86E-12 
7.95E- 13 
4.36848 
4.39E-08 
3.42E-09 
5.38849 
6.40E-08 
9.00E-08 
2.40E-07 
1.91E-09 
5.63E-06 
1.27E-11 
1 S9E-10 
2.54E-10 
1.9 LE-1 1 
1.91E-11 
3.18E-10 
2.39E-08 
2.61 E 4 8  
4.778-09 
1 S6E-09 
2.3 5E-09 
5.4 1 E 4 9  
1.34E-08 
1.78848 

1 .08E-09 
1.75E-08 
1 S3E-08 
4.10E-08 

7.958-10 

3.18E-12 
9.548-12 
J.83E-09 
1.91 E- 1 1 

I .50E+02 6.5E-0t 

5.7E-05 5.4E-1( 
5.7E-02 I.OE-1f 
8.2E-01 1.6E-11 

Tetrachloroethene 6.50E-ll 3.188-12 
Total Pathway: 6.5E-0( 

FER\C Q\SWSBSLHB.XLs\1128/94; 9:18 AM 

Risk 

1 IngestiodSubsurface Soil 
Compound Conc'n (mdkg) intake Rfi)o Hazard 

1,2,3,4,6.7,8-Hcptachlorodibcnzo-pdioxin 
1.2,3,4.6,7.8-Hcprachlorodibenzofuran 
Heptachlorodibenzo-p-dioxin 
Heptachlorodibenzofuran 
Octachlodibenzo-pdioxin 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 

Thallium 
TH-TOTAL 

U-TOTAL 
4,4'-DDD 
Aroclor-1254 
Aroclor-1260 
Endosulfan sulfate 
Endrin ketone 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene , 

Benzo(b)fluoranthene 
Benzo(g,h,i)pery lene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a, h)anthracene 
Dibenzofuran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
1,4-Dioxane 
2-Hexanone 
Benzene 
DiEhlorodifluoromerhane 
Methylene chloride 
Tetrachloroethene 

3.8E-04 3.6E-10 1.5E+03 
7,3E-05 6.9E-11 
9.0E-04 8.SE-10 1.5E+03 
2.5E-04 2.3E-IO 4.0E-03 

13.70 1.3E-05 1.5E+02 
13.80 1.3E-OS 3.0E-04 

1.07 1.0E-06 5.0E-03 
1.69 1.6E-06 1.0E-03 

20.14 1.9E-05 5.0E-03 
28.30 2.7845 
75.60 7.1E-05 
0.60 5.6E-07 7.0E-05 
1770 1.7E-03 3.0E-03 

4.0E-03 3.8E-09 
0.05 4.7E-08 
0.08 7.5E-08 

6.0E-03 5.6E-09 5.OE-05 
6.0E-03 5.6E-09 

0.10 9.4E-08 
7.50 7.0E-06 
8.20 7.7E-06 
1.50 1.4E-06 
0.49 4.6E-01 
0.74 7.QE-01 
1.70 1.6E-06 2.OEM 
4.20 3.9E-06 
5.60 5.3E-06 
0.25 2.3E-07 
0.34 3.2E-07 4.0E-03 
5.50 5.2E-06 
4.80 4.5E-06 

12.90 1.2E-05 

3.0E-03 2.8E-09 
0.58 5.4E-07 2.0E-01 

6.0E-03 5.6E-09 6.1 E42  
I .OE-03 9.4E-10 1 .OE-02 

1 .OE-03 9.4E-10 

2.4E- 1 3 

5.6E-13 
5.98-08 
8.6E-08 
4.3E-02 
2.OE-04 
1.6E-03 
3.8E-03 

8.1E-03 
5.5E-01 

l.lE-04 

8 .OE-0! 

8 .OE-O! 

2.7E-0t 
9.2E-0f 
9.4E-0t 

Total Rad + Chem 6 S E B  

~~ 

Total Pathway: 0.6 

6 Total Rad + Chem 



TABLE B.3.4-27 (continued) 
FUTURE, ON-!WBUNIT HOMEBUILDER 

SOLID WASTE LANDFILL SUBSURFACE SOIL 
Non-carci 

Dermal Contacthbsurface Soil 

Not applicable 

FER\CRU2RIV\BQ\SWSBSLHB.XLS\l/28/94; 9:  18 AM . 

genic Hazard 

External RadiatiodSubsurface Soil 
Compound intake Hazard 

cs-137 
NP-237 
PB-2 10 
PU-238 
PU-239/240 
RA-224 
RA-226 ' 

RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235 
U-239236 
U-23 8 

I.lE-02 
1 SE-02 
4.4E-02 
1.4E-02 
2.9E-02 
9.2E-02 
6.6E-02 
1.1E-01 
6.8E-02 
1.9E-02 
1.5E-01 
5.3E-01 
1.5E-01 

4.2E+00 
8.IE-02 
3.4E-01 

7.3E+00 

Total Pathway: O.OE+OO Total Pathway: O.OE+O( 



I - 

TABLE B.3.4-27 (continued) 
FLJTURE, ON-SUBUNIT HOMEBUILDER 

I 
";' ,. SOLID WASTE LANDFILL SUBSURFACE SOIL 

Non-carcinogenic Haisrd 

.-, 

1,2,3,4.6,7,8-Hcplechlorodibuuo-pdio~ 1.3E- 10 7 .5E +02 I .7E- 1 
1,2,3.4.6,7,8-Hcplechlorodibc~o~~ O.OE+OO 

Heptachlorodibenzofuran 
Octachlorodibenzo-pdioxin 4.6E-06 7.5E+01 6.2E-0 

Heptachlorodibenzo-p-dioxin 3.OE-10 7.5E+02 4.1E-1 

2.0E-04 1.5E-04 1.3E 

? 
r e: Endosulfan sulfate O.OE+OO 

O.OE+OO 
2-Methylnaphthalene 
Benzo(a)anthracene 

Benzo@)fluoranthene 
Benzok ,h , i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 7.7E-08 1 .8EM 4.3E-0 

\o 
o\ 

Dibenzo(a, h)anthracene 

Indeno(l,2,3-cd)pyrene 
O.OE+OO 4.0E-03 O.OE+ 

O.OE+OO 

O.OE+OO r,, 
0 
-1 
21 

Dichlorodifluoromethane O.OE+OO 2 OE-01 O.OE+ 

Total Pathway: 1.3 

External RadiatiodSubsurface Soil 
Comoound Intake RtDlo) Hazard 

Not applicable 

Total Pathway: O.OE+O 

\ABQ\SWSBSLHB.XLS\II28/94; 9:18 AM I ' FER\e 

b Total Rad + Chem 

4.1E-13 

9.7E- I3 
5.9E-08 
6.7E-06 
4.4E-02 
2.6E-03 
5.4E-03 
4.8E-03 

9.0E-03 
1.9E+OO 

l.lE-04 

8.4E-05 

8.0E-05 

5.4E- I6 
2.7E-06 
5.4E-07 
5.9E-07 

e 



TABLE B3.4-28(a) 
FUTURE, PERCHED GROUNDWATER USER (ADULT) 

SOLID WASTE LANDFILL: PERCHED GROUNDWATER 
Carcinogenic Risk 

Compound 
NP-237 
RA-226 
RA-228 
SR-90 
TC-99 

Conch (pCi/L) intake 
1.1E-05 5.4E-01 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

1.4E-03 7.OE+01 
2.9E+01 1.4E+06 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

2.2E- 10 
1.2E-10 
1.OE-10 

3.60E-11 
1.3E-12 

1.60E-11 
1.60E-11 
2.8E-11 

Total Pathway: 1.8E-06 

Chemical Risk 
IngestiodGroundwater 

Compound Conc'n(mn/L) 
Carbazole 9.61E+00 2.6E-01 2.OE-02 5.3E-03 

Total Pathway: 5.3E-03 

- Total 

1.2E-10 
O.OE+OO 
O.OE+OO 
2.5E-09 
1.8E-06 

O.OE+OO 
O.OE+OO 
O.OE+OO 

5.3E-03 

Total Rad + Chem 5.3E-03 Total: 5.3E-03 

I 

' FER\CRU2RI\ABQ\SWL-PRCH.XLS\1/28/94; 9:19 AM 



TABLE B3.4-28(b) 
FUTURE, PERCHED GROUNDWATER USER (CHILD) 

SOLID WASTE LANDFILL PERCEED GROUNDWATER 

Carbazole 9.61E+00 5.3EM 2.OEM l.lE-03 

Carcinogenic Risk 

l.lE-03 

IngestiodGroundwater 
Compound Conc'n (DCilL) Intake && 

NP-237 
RA-226 
RA-228 
TC-99 
U234 
U235t236 
U23 8 

O.oooO111 2.3EM 2.2E-IO S.lE-12 
0 O.OE+OO 1.2E-10 O.OE+OO 
0 O.OE+OO 1.OE-10 O.OE+OO 

0.00143 3.OE+00 1.3E-12 3.9E-12 
28.9 6.IE+04 1.60E-I1 9.7E-07 

0 O.OE+OO 1.60E-ll O.OE+OO 
0 O.OE+OO 2.8E-11 O.OE+OO 

I I 
Total Pathway: 9.7E-07 

5.1E-12 
O.OE+OO 
O.OE+OO 

3.9E-12 
9.7E-07 

O.OE+OO 
O.OE+OO 

IngestiodGroundwater 
Compound Conc'n(mnlL) && 

Total Rad + Chem I .  1E-03 

\ABQ\SWLPRCHC.XLS\II28/94: 933 p M  ' 



TABLE B3.4-29(a) 
FUTURE, GREAT MIAMI RIVER USER, ADULT 
SOLID W A m  LANDFILL SURFACE WATER 

CARCINOGENIC RL ' 

Compound 
CS-137 
NP-237 
PU-238 
~~-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
kJ-235I236 

Conc'n (DCiIL) 
9.9E-09 
1 SEU6 
3.2E-08 
3.3E-09 
1.4E-07 
1.7E-07 
3.3E-04 
1.9E-08 
7.7E-08 
3.3E-08 

2.6E-06 
6.9E- 10 

- Intake 
2.7E-07 
4.1E-05 
8.6E-07 
9.1E-08 
3.8E-06 
4.6E-06 
8.9E-03 
5.3E-07 
2.1E-06 
8.9E-07 
1.9E-08 
7.1E-05 

Risk - 
2.8E-11 7.5E-18 
2.2E-10 8.9E-I5 
2.2E-10 1.9E-16 
2.3E-10 2.1E-17 
1.2E-10 4.5E-I6 
1 .OE-10 4.6E-16 
3.6E-11 3.2E-13 
5.5E-11 2.9E-I7 
1.3E-11 2.7E-17 
1'.2E-11 l.lE-17 
1.6E-11 3.OE-19 
1.6E-11 1.1E-15 

Dermal Contact/Surface Water 

Not Applicable 

Total Pathway O.OE+O( 

O.OE+OO 
2.1 E44 3.2E-09 

Total Pathway 1.1E-15 Total Pathway 3.2E-14 

,!a- 

' FER\CRU2RIUAH\GSWSWFA.XL.SW2/94; 4:08 PM 



TABLE B.3.4-29(a )(continued) 

Carcinogenic Risk 

I .2E-10 1.3E-13 
1 .OE-10 1.3E-13 
3.6E-ll 5.4E-11 
5.5E-11 4.9E-15 
1.3E-11 4.6835 
1.2E-11 1.8E-15 
l.6E-11 3.4E-18 
1.6E-11 1.3E-14 

sd 
&I 

El 

0 
0 

Y 

6.9E-06 1.1E-03 
8.4E-06 1.3E-03 
9.8E-03 1.5E+00 
5.8E-07 8.9E-05 
2.3E-06 3.6E-04 
9.8E-07 1.5E-04 
1.4E49 2.1E-07 
5.2E-06 8 .OE-04 

7 SE- 18 
8.9E- 15 
1.9E-16 
2.1 E- 17 
1.3E-13 
1.3E-13 
5.5E-1 I 
4.9E- 1 5 
4.7E-15 
1.8E-15 
3.7E-18 
1.4E-14 

U-238 1.4E-04 2.2EM 2.8E-11 6.1E-131 6.7E-13 
Total Pathway SSE-11 

Ingestion of Fish 
Comuound Conc'n in Fish (mplk 

Manganese 
U-Total 4.1E-04 3.6E-08 

3.3E-05 2.9E-09 1.4E-02 4.OE-11 4.OE-11 
Total Pathway 4.OE-11 

Total Rad + C h e r n : F ]  

RIU AH\GS WS WFA .XLSW2/94; 4:08 PM I 



TABLE B.3.4-29(a )(continued) 

Noncarcinogenic Hazard 

Radiation Hazard 
Ingestiodburface Water 

Compound - Intake RfDo Hazard 
CS-137 2.7E-07 
NP-237 4.1E-05 
PU-238 8.68-07 
PU-239R40 9.1E-08 
RA-226 3.8E-06 
RA-228 4.68-06 
SR-90 8.9E-03 
TH-228 5.3E-07 
TH-230 2.1E-06 
TH-232 8.9E-07 
U-234 I .9E-08 
U-235R36 7.1E-05 
U -23 8 1.9E-03 

Total Pathway O.OE+OO 

Not Applicable 

I .8E-09 1 SE-04 
I Bis-(2-Ethylhexyl)phthalate 8.1 E- 14 2.0E-02 4.1 E- 12) 1Bis-g-Ethylhexyl)phthalate 2.1 E-I2 1.8E-02 1.2E-101 

Total Pathway 1.1E-06 Total Pathway 1.2E-05 

I 
FER\CRUZRIUAH\GSWSWFA.XLSW2/94; 4:08 PM 
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TABLE B.3.4-29(a )(continued) 

Inaestion of Fish 
Comoound Conc'n in Fish CoCilk9 intake RfDlo) &!d 

CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 6.9E-06 l.lE-03 
RA-228 8.4846 1.3E-03 
SR-90 9.8E-03 I .SE+OO 
TH-228 5.8E-07 8.9E-05 
TH-230 2.3846 3.6E-04 
TH-232 9.8E-07 1.5E-04 
U-234 1.4E-09 2.1E-07 

5.2E-06 8.OE-04 U-235R36 
U-238 1.4E-04 2.2EM 

Total Pathway: 

. . -. - , I .  

Chemical Hazard 
Ingestion of Fish 

Compound Conc'n in Fish lrnalkd & RfDo !&& 
Manganese I U-Total 4.1E-04 3.6E-08 3.0E-03 1.2E-05 I 2.5E3-05 
Bis-@-EthyIhexyl)phthhalate 3.3E-05 2.9E-09 2.OEM 1.4E-071 1.4E-07 

Totnl Pathwav 1.2E-05 

IUAH\GSWSWFA.XLS\2R194; 4:08 PM 

FER'* 

I 



c3 
0 
cr) 
E u .  
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TABLE B3.4-29(b) 
FUTURE, GREAT MIAMI RIVER USER, YOUTH 
WLlD WASTE LANDFILL: SURFACE WATER 

CARCINOGENIC RISK 

CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-23 5/23 6 
U-238 7.1E-05 7.8E-04 2.8E-11 2.2E-141 

Total Pathway 1.5E-13 

9.9E-09 
1 SE-06 
3.2E-08 
3.3E-09 
1.4E-07 
1.7E-07 
3.3E-04 
1.9E-08 
7.7848 
3.3E-08 
6.9E-10 
2.6E-06 

l.lE-07 
1.6E-05 
3.4E-07 
3.6E-08 
1 SE-06 
1 AE-06 
3.6E-03 
2.1E-07 
8.4847 
3.6E-07 
7.5E-09 
2.9E-05 

2.8E-11 
2.2E-10 
2.2E-IO 
2.3E-10 
1.2E-10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.2E-11 
1.6E-11 
1.6E-11 

3 .OE-l8 
3.6E- I5 
7.6E-17 
8.4E- 18 
1.8E-16 
1.8E-16 
1.3E-13 
1.2E-17 
l.lE-17 
4.3E-18 
1.2E-19 
4.6E-16 

Not Applicable 

Total Pathway: O.OE+O( 

2.1E-04 2.1E-09 

Total Pathway 7.48-16 Total Pathway: 1.5E-14 

' 
FER\CRUZRNAH\GS WSWFY .XLS\2/2194; 4:20 PM 



TABLE B.3.4-29b) (continued) 

CARClNOGENlC RISK 

6.9846 4.2E-04 1.2E-10 5.1E-14 
8.4E-06 5.1E-04 1.OE-IO 5.1E-14 
9.8E-03 6.0E-01 3.6E-I1 2.2E-11 
5.8E-07 3.6E-05 5.5E-ll 2.OE-15 
2.3E-06 1.4E-04 I .3€4 I 1.9E-15 
9.8E-07 6.0E-05 
1.4E-09 8.4E-08 
5.2E-06 3.2E-04 

Total Pnthway 2.2E-11 

Chemical Risk 
Ingestion of Fish 

Compound 
Manganese 
U-Total 4.1E-04 2.38-08 

3.3E-05 1.9E-09 I .4EM 2.6E-I I 2.6E-11 

Total Pathway 2.6E-1 I 
Total: -1 

3 .OE- I8 
3.6E-15 
7.6E- 17 
8.4E- 18 
5.1E-14 
5.2E-14 
2.2E-I I 
2.OE-15 
l.9E-15 
7.3E-16 
1 SE- 18 
5.6E- 15 
2 .X-13 

I 
FE*IUAH\GSWSWFY .XLS\2/2/94; 4:20 PM 



a 

m 
I U 

s 
&I 

8 

TABLE B.3.4-29b) (continued) 

NONCARCINO - -  

I Radiatic 
IngestionlSurface Water 

Compound - Intake RtD(o) 

,.I , ._ . 
. f l .  .- 

w- - .  
t” . 
.a. 

c3 
0 
or, 
cc1. 

‘ FER\CRUZRNAH\CiSWSWFY .XLS\2/2/94; 4:20 PM 

CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 , 

TH-232 
U-234 
U-239236 

l.lE-07 
1.6E-05 
3.4E-07 
3.6E-08 
1 SE-06 
1.8E-06 
3.6E-03 
2.1E-07 

* 8.4E-07 
3.6E-07 
7.5E-09 
2.9E-05 

U-238 7;8E-04 
Total Pathway O.OE+OC 

?NIC HAZARD 

Total Pathway O.OE+OO 

Not Applicable 

I Chemical Hazard I 
I IneestionlSurface Water I I  Dermel ContncVSurfece Water I 

Compound - Intake RfDo I I Compound - Intake RtD(derm1 Hezerd 1 I 
Manganese 
U-Total 1.2E-08 3.0E-03 4.0E-06 
Bis-O-Uhylhexyl)phthalate 3.IE-13 2.OE-02 1 .SE-11 

Total Pethwey 4.OE-06 

Manganese 
U-Total 4.8E-09 1 SE-04 3.2E-05 
Bis-g-Ethylhexyl)phthalate 5.7E- 12 1.8EM 3.1E-10 

Total Pathway 3.2E-05 



TABLE B.3.4-29m) (conthud) 

NONCARCINOGENIC HAZARD 

6.9E-06 4.2E-04 
8.4E-06 5.1E-04 
9.8E-03 6.0E-01 
5.8E-07 3.6E-05 
2.3E-06 1.4E-04 
9.88-07 6.0E-05 
1.4E-09 8 . 4 8 4 8  
5.2E-06 3.2E-04 

U-238 1.4E-04 8.8E-03 
Total Pathway O.OE+O( 

3.0E-03 7.7E-06 4.4E-05 I O.OE+OO . 
4.IE-04 2.3E-08 

Bis-@-Ethylhexyl)phthalate 3.3E-05 1.9E-09 2.OEM 9.3E-08 9.4E-08 

Total: -1 
Total Pathway 7.8E-06 



TABLE B.3.4-30(3 
FUTURE, GREAT MIAMI RIVER USER, ADULT 

J .; 
t"J 

e.:- . '. + 

- '  

. c .. 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 

1.2E+00 
7.7E-01 
8.2E-02 

1.4E+00 
1.7E+00 

1.6E+00 
6.SE+00 
1.5E+00 
4.2E+01 
2.8E+00 

9.5E-01 

2.2E-10 
2.2E- 10 
2.3E-10 
1.2E-10 
1.OE-10 
3.6E-11 
5SE-11 
1.3E-11 
1.2E-11 
1.6E-11 
1.6E-11 

7.9E-09 
5.1E-09 
5.7E-10 
5.OE-09 
5.OE-09 
1 .OE-09 
2.7E-09 
2SE-09 
5.4E-10 
2.OE-08 
1.4E-09 

SOLID WASTE LANDFILL SEDIMENT 

Carcinogenic Risk 
Radiation Bisk 

Not Applicable 

External RadiatidScdiment 
Risk Compound & - 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

1.4E-01 
6.3E-0 1 
4.1E-01 
4.3EM 
7.4E-01 
8.9E-01 

8.6E-01 
3.4E+00 

8.OE-01 
2.2E+01 
1.5E+00 

5 .OE-01 

2.OE-06 
4.3E-07 
2.8E-11 
2.7E-11 
1.2E-08 
2.9E-06 

O.OE+OO 
5.6E-06 
5.4E-11 
2.6E-11 
3.OE-11 
2.4E-07 

2.7E-07 
2.78-07 
1.1 E-1 1 
1.2E-12 
8.8E-OS 
2.6E-Ot 

O.OE+OC 
4.8E-OC 
1.8E-1C 
2.1E-11 
6.7E-1( 
3.6E-oi 

U-238 7.7E+01 2.3E+03 2.8E-11 6.SE-081 Iu-238 4.1E +01 3.6E-08 I SE-Of 

6.7E+00 1.lE-07 2.68-08 1.8E+00 4.7E-08 

1.9E+01 3.2E-07 7.38-07 Not Applicablc 
1.6E+01 2.6E-07 

Bcnzo(a)anthraccnc 3.7E-01 6.1E-09 l.lE+00 6.8809 Bcnzo(a)anthraccne O.OE+OO 2.6E+00 O.OE+OO 
Bcnzo(a)pyrene 3.4E-01 5.7E-09 7.3E+00 4.2E-08 Bcm(a)pyrenc O.OE+W 1.7E+Ol O.OE+OO 
Bcnzo@)fluoranthcnc 7.1E-01 1.2E-08 9.0E-01 l.lE-08 B ~ ) h o r a n t h c n c  O.OE+OO 2.1E+00 O.OE+OO 
Bcnzo(lc)fluoranthenc 3.9E-01 6.5E-09 3.8E-01 2.SE-09 BcnzoQfluoranthenc O.OE+OO 8.8E-01 O.OE+OO 
Bis-(2-Ethylhcxyl)phthalnk 4.8E-02 8.1E-10 1.4E-02 1.lE-11 Bis-(2-Ethylhcxyl)phthalatc 7.4E-10 3.3E-02 2.4E-11 
Carbazole 9.2E-08 1.5E-15 Carbazole O.OE+OO 
chryscne 4.5E-01 7.6E-09 3.2E-02 2.4E-10 c h r y ~ ~ ~ ~  O.OE+OO 7.4Er02 O.OE+OO 
Fluoranthenc 6.9E-01 1.2y-08 Fluoranthenc O.OE+OO 
Indcno(l,2,4 ,cd)pyrenc 4.8E-01 8.1E-09 2.OE+00 1.6E-08 Indeno(l,2,4,cd)pyrcne O.OE+OO 4.7E+00 O.OE+OO 
Pyrcnc 8.SE-01 1.4E-08 Pyrenc 9.9E-07 
U-Total 2.lE-04 3.SE-12 U-Total - 

Total Pathway 2.7E-07 Total Pathway 4.7E-08 

Total - 

2.7E-07 
2.8E-07 
5.1E-09 
5.7E-10 
1.4E-08 
2.6E-06 
1 .OE-09 
4.88-06 
2.78-09 
S.6E-IO 
2.1E-08 
3.68-07 

9.98-06 
1 .5E-06 

2.4E-07 

6.8E-09 
4.2E-08 
l.lE-08 
2.SE-09 
3.5E-11 

2.4E- 10 

1.6E-08 

Total Pathway: O.OE+O( 

FER\CRU2RlVAH\GSWSDA.XLS\2/1/94; 12:06 PM 
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TABLE B.3.4-30(n) (continued) 

(23-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U12351236 

2.6E-01 
1.2E+00 
7.78-01 
8.2E-02 

1.4E+00 
1.7E+00 
9.5E-01 

1.6E+00 
6.5Ei00 
1.5E+00 
4.2E+01 
2 . 8 ~ + 0 0  

7.7E+00 
3.6E + 01 
2.3E+01 
2.5E+00 
4.2@+01 
5 .OE + 01 
2.8E+01 
4.9E+01 
1.9E+02 
4.5E+01 
1.3E+03 
8.5E+01 

Not Applicable 

U-238 7.7E+01 2.3E+03 I I 
Total Pathway: O.OE+OO ‘ Total Pathway: 0 OE+O( 

Arsaiic 
chromium 
Lead 
Bcnzo(s)mthraccnc 

Bcozo(a)pymc 
Bcnzo@)fluoranthcnc 
BcnzoQfluorantbcnc 
Bis-(2-EtbylhcxyOphthalat 
Carbmlc 
Chryscne 
Fluormthcnc 
Indmo(l,2,4,cd)pyrcnc 
Pyrcnc 
U-TOTAL 2.3E+02 8.8E-06 3.OE-03 2.9E-031 

Total Pathway: 3.98-03 

AH\GSWSDA.XLS\2/1/94; 12:06 PM 
I 

6.78+00 
1.6E+01 
1.9@+01 

3 . 4 E h  
7.IE-01 
3.9E-01 
4.88-02 
9.2E-08 
4.SE-01 

3.7E-01 

6.9E-01 
4.8E-01 
8.92-01 

2.6E-07 3.OE-04 8.7E-04 
6.1E-07 5.OE-03 1.2E-04 
7.4807 

1.3E-08 
I ~ 8 - 0 8  

2.8E-08 
1 SE-08 
1.9E-09 2.OE-02 9.4E-08 
3.6E-15 
1.8E-08 
2.7E-08 4.OE-02 6.88-07 
I .9~-08  
3.38-08 3.OE-02 1.1E-Of 

Arsenic 6.OE-08 2.98-04 2.1E-04 
chromium 1.4E-06 2.3E-03 6.2E-04 
L a d  1.7E-06 
Benzo(a)mthraccnc 
Bcnzo(bpymc 
Benzo@)fluormthcnc 
Benzo(L)fluormthcnc 
Bis-(2-Ethylhcxyl)phthalatc I .7E-09 1.8E-02 9.6E-08 
Carbmlc 
chl3‘SCnC 

F 1 u o ran th cn c 1.9E-06 1.7E-02 1.IE-04 
Indcndl A4,cd)pymc 
Pyrulc 2.3E-06 1.3E-02 l.8E-04 
U-TOTAL 2.OE-05 1 .5E-04 I .4E-01 - 

Tobl Pathway: 1.4E-01 

External RadiatidSediicnt 

Not Applicable 

Total Pathwav: O.OE+OI . -  
Total Rad + Chm: I=] 
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... TABLE B.3.4-30@) 
FUTURE, GREAT MIAMI RIVER USER, YOUTH 

SOLID WASTE LANDFILL SEDIMENT 
-. Gucinogmic Risk 

2.6E-01 3.1E+00 2.8E-11 8.6E-ll 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 , 

U-2351236 
U-238 

F 

1.2E+00 
7.7E-01 
8.2E-02 

1.4E+00 
1.7E+00 
9.SE-01 

1.6E+00 
6.5E+00 
lSE+00 
4.2E+01 
2.8E+00 
7.7E+01 

1.4E.+01 2.2E-10 
9.3E+00 2.2E-10 

9.8E-01 2.3E-10 
1.7E+01 1.2E-10 
2.OE+01 1.OE:lO 
l.lE+Ol 3.6E-ll 
1.9E+01 5 3 3 1 1  
7.8E + 01 1.3E-11 
1.8E+01 1.2E-11 
S.OE+&? 1.6E-11 
3.4E+01 1.6E-11 
9.38+02 2.8E-I1 

Total Pathway: 

3.1E-09 
2.OE-09 
2.3E-IO 

2.0E-09 
2.OE-09 

4.1E-10 
l.lE-09 
1 .OE-09 
2.2E-10 
8.1E-09 
5.4E-10 

4.7E-08 

Not Applicable 

Total Pathway: O.OE+OC 

O.OE+00 1.7E+01 O.OE+OC 
Bcozo@)tluoranIhcoe O.OE+OO 2.1E+00 O.OE+OC 
Benzo(k)fluoranthcne O.OE+OO 8.8E-01 O.OE+OC 
Bis-(2-Ethylhexyl)phthalat 

9.2E-08 1.OE-15 O.OE+00 

6.9E-01 7.5E-09 O.OE+OO 
O.OE+OO 7.4E-02 O.OE+OC 

Total Pathway: 1.8E-07 Total Pathway: 2.3E-08 
0 
Q 
Q3 
b 

External RadiatidScdimcnt 
Risk Compound - 

CS-137 5.4E-02 2.OE-06 1.1E-Oi 
NP-237 2.SE-01 4.38-07 1.IE-Oi 
PU-238 1.6E-01 2.8E-ll 4.6E-12 

RA-226 2.9E-01 1.2E-08 3.SE-OS 
PU-2391240 1.7E-02 2.7E-I I 4.78-13 

RA-228 3.6E-01 2.9E-06 1.OE-OC 
SR-90 2.OE-01 O.OE+OO O.OE+O( 
TH-228 3.4E-01 5.6E-06 1.9E-OC 
TH-230 1.4E+00 5.4E-11 7.4E-11 
TH-232 3.2E-01 2.6E-I1 8.3E-ll 
U-234 8.9E+00 3.OE-11 2.7E-lC 
U-2351236 6.OE-01 2.4E-07 1.4E-07 
U-238 1.6E+OI 3.68-08 5.9E-Oi 

Total Pathway: 3.9E-OC 

Total - 

l.lE-07 
l.lE-07 
2.OE-09 
2.3E-10 
5.5E-09 
1 .OE-06 
4.1E-10 
1.9E-06 
l.lE-09 
2.3E-10 
8.3E-09 
1.4E-07 
6.IE-07 
3.9E-06 

Total Rad + Chem: 

1.5E-07 

4.4E-09 I 

7.OE-09 
1.6E-09 
1.9E-I 1 

2.7E-08 

1.6E-10 

4 

I 
FER\CRU2RIUAH\GSWSDY.XL.S\2/1194; 12:OS PM 



TABLE B.3.430@) (continued) 

e- 
- >  

CS-137 2 . 6 ~ 0 1  3.ie+oo 
NP-237 1.2e+00 i .4e+oi  
PU-238 , 7.7~-01 9.3e+00 
PU-2391240 8.213-02 9.8~-01 
RA-226 1.4e+00 1.7e+oi 
RA-228 1.7e+00 2.0e+01 
SR-90 9.se-01 i.ie+oi 
TH-228 i.6e+oo I . ~ E + O I  

TH-232 i.se+oo i . 8 ~ + 0 1  
u-234 4.2e+oi s.oe+m 
U-239236 2.8e+00 3.4e+o1 
U-238 7.7e+oi 9.3e+02 

TH-230 6.SE+00 7.8E+01 

Toial Pathway: O.OE+O( 

Non-carcincgenic Hazard 
iation Earad 

Dermal Contact/Sedimcnt 

Not Applicable 

Total Pathway: O.OE+O( 

i .9e+oi  1.212-06 2.OE-06 
3.7~-01 2.3e-08 Bcnzo(a)anthraccne o.oe+oo 
3.4~-01 2.2e-08 

Bcnzo(b)fluoranthcne 7.1~-01 4 m o s  
&nzo(k)fluoranthcne 3 . 9 ~ 0 1  2se-08 BcnzoQ fluoranthcne o.oe+ca 

4.OE-02 l.lE-06 1.7E-02 1.3E-04 
Indcno(l,2,4 ,cd)pyrcnc 

Total Pathway: 6.4B-03 Total Pathway: 1.6E-01 

Extcmal Radiation 

Not Applicable 

Total Pathway: O.OE+Oc 

E x k d  Radiation 

Not Applicable 

Total Pathway: O.OE+OC 
Total Rad + Chcm: 

1.7E-03 
9.3E-04 

2.7E-07 

I .3E-04 

2.1E-04 
1.7E-01 
1.7E-01 
1.7E-01) 

UAH\GSWSDY.XLS\2/1194; 12:OS PM 
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.-.' -. .. Table 3.5-2@) 

f-7 CONSITIUENTS OF POTENTIAL CONCERN (CPC) 

F 

2 
3 3 I 
I 

u 

(3 

Q 
4 w  
'a FER\CRU2RI\ABQ\LSPWSTS3.XLS; 2/8/94; 2145 PM Page 1 of 3 

Modelling/) \ 

'"PI 17784 -- 
974.000 

n 440 * 
b 8.200 *I ' 

b 19.150 I 73.0 
I 18.0 

0.260 * 
5940 * 

21.700 * 18.0 
a 349 . .  

9.840 C 

b 0.330 * 0.26 
20.564 10.0 

b 24.234 26.0 

0. I70 

0.655 
0.013 * 110.0 





Table 3.5-2(b) (continued) 
CONSITIUENTS OF POTENTIAL CONCERN (CPC) 

Lime Sludge Pits: Waste Material 

'. - 
L ?lognormal 

+; = radioactive soil screening level calculated according to RAGS Part B @PA, 1991). Non radionuclide values taken from EPA Region I11 (EPA 1993) for 10E-7 risk or 0.1 hazard. 
++i;"= shading indicates groundwater modeling will be performed 
a = aluminum, calcium, magnesium, potassium, iron & sodium are not associated with toxicity to humans under normal circumstances @PA Region 10, Supplemental Risk Assessment Guidance for Superfund, Aug. 16, 199 
b = statistically comparable to background concentrations 
c = quantitative risk assessment not possible 
d = based on lead action level of I5 uglL (Drinking Water Regulations and Health Advisories; EPA 1993) 
e = qualitative use only 
f = detected only once; not detected in other subunit media 
g = for use in describing general aqueous chemistry; not quantitated in risk assessment 
h = below soil screening level 
i = low toxicity by expected exposure route 

N = normal U = undefined, maximum value used as exposure point concentration 
+--u,sed non-parametric 95th percentile to represent 95 I UCL for Undefined Distributions 

, '. 

' FER\CRU2RI\ABQUSPWSTS3.XLS; 2/8/94; 2:45 PM Page 3 of 3 
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'.* PARAMETER 
TH-228 
TH-230 
TH-232 
U-234 I 

U-235/236 
U-238 

*** Reason for Conc 
Units Dist Samples Hits MinHit MaxHit MinSQL MaxSQL Mean UCL(N) Est.Mean UCL(L) CPC Elimination Term 

pcill U 19 6 0.780 2.870 0.227 1.000 0.767 - Y 2.870 
pcill U 19 8 1.290 6.670 0.123 1.000 1.245 - Y 6.670 
pcill U 19 4 0.740 2.600 0.122 1.000 0.618 - Y 2.600 
pcill L 17 14 0.500 11.020 1.000 1.000 - 2.872 5.161 Y 5.161 
pcill U 19 8 0.076 0.700 0.300 . 1.000 0.368 - Y 0.700 
pcill L 19 16 0.300 11.810 1.000 1.000 - 3.379 6.163 Y 6.163 

L = lognormal 
= no background concentration available 

** = radioactive soil screening level calculated according to RAGS Part B (EPA, 1991). Non radionuclide values taken from EPA Region I11 (EPA 1993) for 10E-7 risk or 0.1 hazard, 
*** = shading indicates groundwater modeling will be performed 
a = aluminum, calcium, magnesium, potassium, iron & sodium are not associated with toxicity to humans under normal circumstances (EPA Region 10, Supplemental Risk Assessment G 
. b = statistically comparable to background concentrations 
c = quantitative risk assessment not possible 
d = based on lead action level of 15 ug/L (Drinking Water Regulations,and Health Advisories; EPA 1993) 
e = qualitative use only 
f = detected only once; not detected in other subunit media 
g = for use in describing general aqueous chemistry; not quantitated in risk assessment 
h = below soil screening level 
i = low toxicity by expected exposure route 

N = normal U = undefined, maximum value used as exposure point concentration 

, 

H z + 
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TABLE 
CURRENT, TRE 

LIME SLUDGE PO 
CARCINOGJ 

2.03~-06 4 . 2 ~ 4 3  3 . ~ ~ 4 8  i . 6 ~ - i a  
2.88E-05 6.0E-02 3.0E-09 1.8E-IO 
2.46845 5.1E-02 6.9E-10 3.5E-ll 
1.18E-05 2.4E-02 6.2E-11 1.5E-12 
4.37845 9.1E-02 7.8E-08 7.lE-09 
6.728-04 1.4E+00 2.9E-08 4.OE-0)8 
1.96E-05 4.IE-02 2.8E-08 l.lE-04 
3.15E-04 6.5E-01 2.6E-08 I .7E-08 
2.61E-05 5.4E-02 2.5E-08 I . 4 E 4  

Total Pathway: 1.8E-05 

8.3.5-4 
PASINGYOUTH 
IDS: SURFACESOIL 
WIG RISK 
Rkk 

IngestiodSoil 
Compound Conc'n (pCi/& & Risk 

CS-137 0.702 l.lE+OI 2.8E-ll 3.IE-IO 
NP-237 0.720 l .lE+OI 2.2E-10 2.5E-09 
PU-238 0.576 9.OE+00 2.2E-10 2.0E-09 
PU-239t240 0.13 2.1E+00 2.3E-IO 4.8E-10 
RA-226 1.9 3.OE+01 1.2E-10 3.6E-09 
RA-228 1.639 2.6E+01 I.OE-10 2.6E-09 
SR-90 0.8 1.2E+01 3.6E-ll 4.4E-IO 
TH-228 2.910 4.5E+01 5.5E-11 2.5E-09 
TH-230 44.800 7.OE+02 1.3E-ll 9.1E-09 
TH-232 1.3 2.OE+OI 1.2E-11 2 4E-10 
U-234 21.003 3.3E+02 1.6E-11 5.2E-09 
U-239236 1.7 2.7E+01 1.6E-11 4.4E-10 
U-238 71.388 l . lE+03 2.8E-11 3.1E-08 

Total Pathway: 6.1 E-08 

4.138-07 7.8E-10 27.6 3.9E-07 
0.00E+00 O.OE+OO 25.100 3.6E-07 

3.21E-06 6.1E-09 214.3 3.0E-06 
8.85E-09 1.7E-I 1 0.590 8.4E-09 7.7E+00 6.5E-08 

Bemo(a)anthracene 0.910 1.3E-08 l . lE+00 1.4E-08 
1.65E-08 3.IE-I1 1.100 1.6E-08 7.3E+00 1.1E-07 

1.OOO 1.4E-08 9.OE-01 1.3E-08 
Benzo(g,h,i)perylene 0.00E+00 O.OE+OO 0.630 8 9E-09 
Benzo(k)fluoranthene 0.800 l.lE-08 3 8E-01 4.3E-09 

1 SOE-07 2.8E-10 bise-Ethylhexyl) phthalate 1O.OOO 1.4E-07 1.4E-02 2.0E-09 
2.10E-09 4.OE-12 0.140 2.0E-09 2.0E-02 4.OE-11 

1.100 1.6E-08 3 2E-02 5.OE-10 
Dibenzo(a,h)anthracene 0.320 4.5E-09 8.IE+00 3.7E-08 

0.720 1.OE-08 2.OE+00 20E-08 
0 O.OE+OO 0.042 6.OE-IO 

0 O.OE+OO 1.600 2.3E-08 
Total Pathway: 2 3E-08 Total Pathway: 5 4E-07 

Total Rad + Chem 2.1E-07 Total Rad + Chem 6 OE-07 
11:19 AM 
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CARCl 
Radiation I 

Dermal Contact/Soil 

Not applicable 

Total Pathway: O.OE+W 

Chemical I 
Dermal Contact/Soil 

Intake SF(denn) Compound - 
Arsenic 1 . 7 ~ 4 8  I . ~ E + O O  3.28-08 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOT AL 
U-TOT AL 
Aroclor-1254 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno( 1,2,3-cd)pyrene 
Phenanthrene l.lE-06 I 

Total Pathway: 2.0E-05 

Total Rad + Chem 2.0E-05 
FER\CRUZRIMQ\LSPSOLTY. X U \  1/27\94; 1 1 : 19 AM 

3.6E-08 4.3E+02 1.6E-05 
2.9E-08 
4.0E-07 
6.6E-07 

O.OE+OO 
5.1E-06 
4.2E-07 l.OE+OI 4.3E-06 

O.OE+OO 2.6E+OO O.OE+W 
O.OE+OO 1.7E+01 O.OE+OC 
O.OE+OO 2.1E+OO O.OE+OC 
4.5E-07 

O.OE+OO 8.8E-01 O.OE+OC 
9.5E-08 1.6E-02 1 SE-09 

O.OE+OO 2.OEM O.OE+OC 
O.OE+OO 7.4E-02 O.OE+OC 
O.OE+OO 1.9E+01 O.OE+OC 
O.OE+OO 
O.OE+OO 4.7E+OO O.OE+OC 

OGEMC RISK 
t - 

External RadiatiodSoil 
Compound Intake Risk 

cs-137 2.OE-01 2.OE-06 4.0E-07 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235R36 
U-238 

2.1E-01 4.3E-07 8.8E-08 
1.6EQ1 2.8E-I 1 4.6E-12 
3.8EM 2.7E-ll 1.OE-12 
5.5E-01 1.2E-08 6.6E-09 
4.7E-01 2.98-06 I .4E-06 
2.2E-01 O.OE+OO O.OE+W 
8.3E-01 5.6E-06 4.6E-06 
1.3E+01 5.4E-ll 6.9E-10 
3.7E-01 2.6E-ll 9.7E-12 

6.OE+OO 3.OE-ll 1.8E-la 
5.OE-01 2.4E-07 1.2E-07 

2.OE+01 3.6E-08 7.3E-07 
Total Pathway: 7.3E-06 

TABLE B.3.54 (continued) 

Not applicable 

Total 

4.0E-07 
9. I E 6 8  
2.7E-W 

1 .OE-08 
1.4E-06 

4.7E-06 
5 .OE-08 
1.4E-09 
2.2E-08 
1.2E-07 
8.8E-07 

6.5E-IO 

4.4E- IO 

2.1E-07 
1.6E-05 

1.9E-08 

4.4E-06 
1.4E-08 
1.1E-07 
I .3E-08 

4.38-09 
3 SE-09 
4.OE-11 
5 .OE-10 
3.7E-08 

2.OE-08 

Total Pathway: O.OE+OO 



I 

TABLE B.3.5-4 (conhued) 

NONCARCINOGENIC HAZARD 

NP-237 

2.88E-05 6.OE-02 1.92 3.OE+01 
2.46E-05 5.1E-02 1.64 2.6E+OI 
1.18E-05 2.4E-02 0.79 1.2E+OI 
4.37E-05 9.1E-02 2.91 4.5E+01 

44.80 7.OE+M 

Total Pathway: O.OE+OO Total Pathway: O.OE+OC 
N 
0 

0.00E+00 O.OE+OO 
3.21E-06 3.5E-08 
8.85E-09 9.7E-11 

Benzo(a)anthracene I .37E-O8 1.5E-10 
I .65E-O8 1.8E-10 

Benzo@)fluoranthene I .50E-08 1.6E-10 
Benzo(g ,h,i)perylene 0.00E+00 O.OE+OO 

1.50E-07 1.6E-09 
1.20E-08 1.3E-10 

2.10E-09 2.3E-11 
1.65E-08 1.8E-10 

Dibenzo(a,h)anthracene 4.80E-09 5.3E-11 
0.00E+00 O.OE+OO 

0.00E+00 O.OE+OO 
Indeno( 1,2,3-cd)pyrene I .08E-08 1.2E-IO 

zard 
1 InnestiodSoil I 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Aroclor-1254 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g ,h ,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 

Compound Conc'n (malkg) Intake RfDlo) Hazard 
7.19 6.0E-07 3.0E-04 2.0E-03 
1.52 1.3E-07 5.0E-03 2.5E-05 
1.20 9.9Eb8 l.0E-03 9.9E-05 

16.58 1.4E-06 5.0E-03 2.7E-04 
27.56 2.3E-06 
25.10 2.1E-06 

0.59 4.9E-08 
0.91 7.5848 
1.10 9.1E-08 
1.00 8.3E-08 
0.63 5.2E-08 
0.80 6.6E-08 

10.00 8.3E-07 2.0E-02 4.1E-05 
0.14 1.2E-08 
1.10 9.1E-08 
0.32 2.7E-08 
0.04 3.5E-09 4.0E-03 8.76-07 
0.72 6.0E-08 
1.60 1.3E-07 

I 

214.32 1.8E-05 3.0E-03 5.9E-03 

Total Pathway: O.OE+OO Total Pathway: 8.3E-03 

\ABQ\LsPSOLTY .XIS\1/27/94; 11:19 AM 
I Total Rad + Chem O.OE+OO Total Rad t Chem 8.3E-03 



TABLE B.3.54 (continued) 

NONCARCINOGENIC HAZARD 
Radiation Haz 

Dermal ContactlSoil 

Not applicable 
1 1  

I 

Total Pathway: O.OE+OC 

2.3E-06 2.3E-03 1 .OE-03 
3.8E-06 

O.OE+OO 
3 .OE-05 1 SE-04 0.2 
2.5E-06 

Benzo(a)anthracene , O.OE+OO 
O.OE+OO 

Benzo@)fluoranthene O.OE+OO 
Benzo(g,h,i)perylene 2.6E-06 
Benzo(k)fluoranthene O.OE+OO 

O.OE+OO 
O.OE+GU 

Dibenzo(a,h)anthracene 0 .OE + 00 
Dibenzofuran O.OE+OO 4.0E-03 O.OE+OC 
Indeno(l,2,3cd)pyrene O.OE+OO 

1 Phenanthrene 6.7E-06 
Total Pathway: 0.2 

Total Rad + Chem 0.2 ' 
FER\CRU2RI\ABQ\LSPSOLTY.XLS\1/27/94; 1 I :  19 Ah4 

I 

Compound Intake RfD(e) Hazard 
CS-137 2.0E-01 
NP-237 2.1E-01 
PU-238 1.6E-01 
PU-239R40 3.8E-02 
RA-226 5.5E-01 
RA-228 4.7E-01 
SR-90 2.2E-01 
TH-228 8.3E-01 
TH-230 1.3€+01 
TH-232 3.7E-01 
U-234 6.OE+00 
U-239236 5.0E-01 
U-238 2 .OE + 01 

External RediatiodSoil 
Comoound Intake RfD(o1 Hazard 

Not applicable 

I 2.3E-03 
4.2E-03 
3.4E-03 
1.3E-03 

0.2 

7.28-05 

8.7E-07 

Total Pathway: O.OE+OO 

O.OE +OOrToraI: 0.21 



TABLE B3.5-5(a) 

LlhfE SLUDGE PONDS: SURFACE SOIL 
ClRCINOGEMC RISK 

CURRENT, OFF-PROPERTY FARMER (RhE VALUES) 

Radiation Risk 
Inhalation of ParticulateslSoil 

Compound Conc'n in Air (~Ci/m3) Risk 
CS-137 1.24E-07 1.4EM 1.9E-ll 2.78-13 
NP-237 1.28847 I . 5 E M  2.9E-08 4.3E-IO 
PU-238 1.02E-07 I .2EM 3.9E-08 4.6E-10 
PU-239R40 2.39848 2.8E-03 3.88-08 l .lE-10 
RA-226 3.40E-07 3.9E-02 3.OE-09 1.2E-IO 
RA-228 2.90E-07 3.4E-02 6.6E-IO 2.2E-ll 
SR-90 1.398-07 1.6EM 6.2E-ll l.OE-12 
TC-99 O.OOE+OO O.OE+OO 8.3512 0 OE+M 
TH-228 5.15E-07 6.0E-02 7.8848 4.7E-09 
TH-230 7.93846 9.2E-01 2.9848 2 7E-08 

U-234 3.72E-06 4.3841 26E-08 I IE-08 
TH-232 2.318-07 2.7EM 2.8E-08 7.5E-IO 

U-235R36 3.1E-07 3.6EM 2.5E-08 9.OE-IO 
U-238 1.3E-05 1.5E+OO 5.2OE-08 7.6E-08 

Total Pathway: 1.2E-0' 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOT AL 
U-TOTAL 
Aroclor-1254 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene , 
bisv-EIhylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 

I 11:47 AM 

1.3E-09 8.2E-ll 1.5E+01 1.2E-09 
2.7E-10 1.7E-I I 8.4E+OO 1.5E-lo 
2.IE-10 1.4E-ll 
2.9849 1.9E-IO 4.1E+OO 7.8E-IO 
4.98-09 3.2E-10 

O.OE+OO O.OE+OO 
3.8E-08 2.5E-09 

, 1.OE-10 6.78-12 
1.6E-10 1 .OE-l I 8.9E-01 9.3E-12 
2.OE-IO 1.3E-I 1 6.1 7.7E-ll 

. 1.8E-10 I . lE- I I  7.5E-01 8.6E-I2 
O.OE+OO O.OE+OO 

1.4E-10 9.2512 3.2E-01 2.9E-12 
1.8E-09 l . lE-10 
2%-I I 1.6E-I2 
2.OE-IO 1.3E-l l  2.7EM 3.4E-13 
5.7E-ll 3.78-12 6.8E+OO 2.5E-ll 

O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
1.3E-10 8.3E-12 1.7E+00 I .4E-l I 

Total Pathway: 2.3E-05 

Total 

2.7E- I3 
4.3E- IO 
4.6E-10 
l . lE-10 
I .2E-lO 
2.2E-11 
I .OE-I2 

O.OE+OO 
4.7849 
2.7E-08 

I.IE-08 . 

7.6E-08 

7.5E-10 

9.OE-10 

I .2E-09 
1 SE-10 

7.8E-IO 

O.OE+OO 
9.38-12 
7.7E-I I 
8.6E-12 

2.9E-12 
O.OE+OO 
O.OE+OO 

3.4E- I3 
2.5E-I I 

1 .JE-l I 

Total Rad + Chem 1.2E-07 p m q  .. 



TABLE B.3.5-5(a) (continued) 

b 
NON-CARCINOGENIC HAZARD 

1 Radiation Hazard 
Inhalation of ParticulateslSoil 

Compound Conc'n-Air (pCilm3) Intake RfDo Hazard 
cs-137 1.248-07 I . 4EM 
NP-237 1.288-07 I 5E-02 
PU-238 1.02E-07 I . 2EM 
PU-239/240 2.398-08 2.8E-03 
RA-226 3.40E-07 3.9E-02 
RA-228 2.90847 3.4E-02 
SR-90 I .39E-07 I .6E-02 
TC-99 O.OOE+00 O.OE+OO 
TH-228 5.358-07 6.0E-02 
TH-230 7.93E-06 9.2E-01 
TH-232 2.31E-07 2.7E-02 
U-234 3.72E-06 4.3E-01 
U-235036 3.09E-07 3.6E-02 
U-238 1.26845 1.5E+OO 

Total Pathway: O.OE+O( 

4.88E-09 3.2E-IO 
O.OOE+OO O.OE+OO 

3.80848 2.5849 
1.04E-10 6.78-12 

Benzo(a)anthracene 1.61E-IO 1.OE-I1 
1.95E-IO I .3E-l1 

Benzo@)fluoranthene 1.77E-10 l.1E-11 
Benzo(g,h,i)perylene O.OOE+OO O.OE+OO 
Benzo(k)tluoranthene 1.42E-10 9.2E-I2 
bis(2-Ethylhexyl) phthalate 1.77849 I .  1 E-IO 

2.488-1 I I .6E-12 
1.95E-10 1.3E-ll 

Dibenzo(a,h)anthracene 5.67E-ll 3.78-12 
O.OOE+OO O.OE+OO 

1.28E-10 8.3E-12 

Total Pathway: O.OE+OC 

- Total 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 

I FER\CRUZRI\ABQ\ISS~FRF.XIS\1/7/94; 11:47 AM Total Rad + Chem O.OE+OO Total: O.OE+OO 



TABLE B3.5-S(b) 
CURRENT, OFF-PROPERTY CHILD 

LIME SLUDGE PONDS: SURFACE SOIL 
CARCINOGENIC RISK 

NP-237 
PU-238 
PU-239I240 2.39E-08 5.OE-05 3.8E-08 1.9E-12 
RA-226 3.40E-07 7.1E-04 3.0E-09 2.IE-12 
RA-228 2.90847 6.1E-04 6.6E-10 4.OE-13 
SR-90 I .39E-07 2.98-04 6.2E-1 I 1.8E-14 
TC-99 O.OOE+OO O.OE+OO 8.38-12 O.OE+OO 
TH-228 5.15E-07 l.lE-03 7.8848 8.4E-ll 
TH-230 7.93E-06 1.7EM 2.98-08 4.8E-IO 
TH-232 2.31E-07 4.98-04 2.8E-08 1.4E-ll 
U-234 ' 3.72E-06 7.8E-03 2.6E-08 2.OE-10 
U-235R36 3.1E-07 6.5E-04 2.5E-08 1.6E-I1 
U-238 1.3E-05 2 .6EM 5.20E-08 1.4E-09 I 

Total Pathway: 2.2E-09 

I \ABQ\ISSU)FRC.XLS\II7/94; I I :46 AM 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Aroclor-1254 
Benzo(b)anthracene 
Beko(b)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
BenzoQfluoranthene 
bis@-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a, h)anthracene 
Dibenzofuran 
Indeno(l,2,3-cd)pyrene 

1.3E-09 7.OE-12 l.SE+OI l.lE-IO 
2.7E-10 1.5E-I2 8.4E+OO 1.2E-ll 
2.1E-IO I.2E-12 
2.9849 1.6E-II 4.IE+OO 6.6E-11 
4.9849 2.7E-ll 

O.OE+OO O.OE+OO 
3.8E-08 2.1E-10 
1.OE-10 5.7E-13 
1.6E-IO 8.8E-13 8.9E-01 7.9E-13 
2.OE-IO l.lE-12 6.1 6.5E-12 
1.8E-10 9.7E-13 7.SE-01 7.38-13 

O.OE+OO O.OE+OO 
1.4E-10 7.88-13 3.2E-01 2.SE-13 
1.8E-09 9.78-12 
2.5E-ll 1.4E-13 
2.OE-10 l.lE-12 2.7E-02 2.9E-14 
5.7E-ll 3.1E-13 6.8E+OO 2.IE-12 

O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
1.3E-10 7.OE-13 1.7E+00 I:2E-12 

Phenanthrene ~ 

Totnl Pathway: 2.OE-I( 

Total - 
4.9E- 1 5 
7.8E- 12 
8.48-12 
I .9E-I2 
2.  I E-12 
4.OE- I3 
1.8E-14 

O.OE+OO 
8.4E-I 1 
4.8E-IO 
1.4E-ll 
2.OE-IO 
1.6E-I 1 
I .4E-09 

l .lE-10 
1.2E-l I 

6.6E-I I 

O.OE+OD 
7.9E-13 
6.5E-12 ' 

7.3 E- I3 

2.5E-13 
O.OE+OO 
O.OE+OO * 

2.98-14 
2.1 E-12 

I .2E-12 

Total Rad + Chem 2 . 4 E - 0 9 7 q  



a 
TABLE B.3.5-5(b) (continued) 

NON-CARCINOGENIC HAZARD 

t 

1.28847 2.78-04 
3.028-07 2.1E-04 
2.398-08 5.OE-05 
3.40E-07 7.1 E44  
2.90E-07 6.1E-04 
I .39E-07 2.9E-04 

O.OOE+OO O.OE+OO 
5.15E-07 l.lE-03 
7.93E-06 1.7EM 
2.318-07 4.98-04 
3.72E-06 7.8E-03 
3.09E-07 6.5E-04 
1.26E-05 2.6EM 

Total Pathway: O.OE+OO 

2.13E-10 l.4E-ll 
2.94849 1.9E-10 
4.888-09 3.1E-10 

O.OOE+OO O.OE+OO 
3.80E-08 2.4E-09 
1.04E-10 6.6E-I2 

Benzo@)anthracene 1.61E-10 1.OE-ll 
1.95E-I0 I .2E-11 

Benzo(b)fluoranthene 1.77E-10 l.lE-I1 
Benzo(g,h,i)perylene O.OOE+OO O.OE+OO 
Benzo(lc)fluoranthene 1.42E-10 9.1E-12 
bis(2-Ethylhexyl) phthalate 1.778-09 l.lE-10 

2.488-11 1.6E-12 
1.95E-IO 1.2E-ll 

Dibenzo(a,h)anthracene 5.678-11 3.68-12 
O.OOE+OO O.OE+OO 

Totnl Pathway: O.OE+O( 

- Total 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 

I FER\CRU2lU!ABQ\LSSlDFRC.XLS\1/7/94; 1 l:46 AM Total Rad + Chem O.OE+OO Toral: O.OE+OO 



TABLE B.3.5-6(a) 

LIhlE SLUDGE PONDS BEEF AND hULK ( D U a  AFFECTED) 
CURRENT, OFF-PROPERTY FARMER 

.-. 

:; 
* 

I Radiatic 
Ingestion of Beef 

Compound Conc'n (pCi/k& - Intake w Risk 
CS-137 9.94E-04 1.8E+00 2.8E-ll 5.IE-II 
hP-237 2.798-06 5.1E-03 2.2E-10 1.1E-I2 
PU-238 2.01E-08 3.7E-05 2.2E-10 8.1E-15 
PU-239/240 4.74E-09 8.78-06 2.3E-10 2.OE-I5 
RA-226 3.37845 6.2E-02 1.2E-10 7.4E-12 
RA-228 2.78845 5.1E-02 1.OE-IO 5.1E-I2 
SR-90 1.73845 3.2E-02 3.6E-ll l.lE-I2 
TC-99 0.00E+00 O.OE+OO 1.30E-12 O.OE+OC 
TH-228 l.llE-06 2.0E-03 5.5E-ll l.lE-13 
TH-230 1.88845 3.5E-02 1.3E-1 I 4.5E-13 
TH-232 5.48847 l.OE-03 I2E- l l  1.2E-14 
U-234 2.948-04 5.4E-01 1.6E-ll 8.6E-I2 
U-235/236 2.44E-05 4.58-02 1.6E-I I 7.2E-I? 
U-238 1.00E-03 1.8E+00 2.8E-ll 5.1E-I1 

Compound Conc'n-Milk (mn/L) S&JJ Risk 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lend 
iTH-TOTAL 
U-TOTAL 
Aroclor-1254 
Beruo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bise-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno( I .2,3-cd)pyrene 
Phenanthrene 

Ingestion of Beef 

Arsenic I.0E-06 I.OE-09 1.8E+00 1.8E-09 
Compound Conc'n (mdkg) - Intake w Risk 

Beryllium l.lE-07 l.lE-10 4.3E+00 4.7E-10 
Cadmium 5.0E-07 5.2E-IO 
Chromium 6.48-06 6.6E-09 

TH-TOTAL O.OE+OO O.OE+OO 
U-TOTAL 3 .OE-06 3.1 E-09 
Aroclor-1254 l.lE-06 1.IE-09 7.7E+00 8.98-09 

Benzo(a)pyrene l.lE-06 l.lE-09 7.3E+00 8.2E-09 
Benzo(b)fluoranthene 3.9E-06 4.0E-09 9.OE-01 3.6E-09 
Benzo(g,h,i)perylene O.OE+OO O.OE+OO 

Lead 5.88-07 6.OE-IO 

Benzo(a)anthracene 3.88-07 3.9E-10 l . lE+00 4.3E-IO 

Benzo(k)fluoranthene 6.38-06 6.5E-09 3.8E-01 2.5E-09 
bis(2-Ethylhexyl) phthalate 8.78-08 8.9E-I I 1.4E-02 1.2E-12 
Carbazole O.OE+OO O.OE+OO 2.0E-02 O.OE+O( 
Chrysene 4.68-07 4.7E-IO 3.2E-02 1.5E-I I 
Dibenzo(a ,h)anthracene 3.1E-07 3.2E-IO 8.IE+00 2.6E-09 
Dibenzofuran O.OE+OO O.OE+OO 
Indeno(l.2,3-cd)pyrene O.OE+OO O.OE+OO 2.OEt00 O.OE+O( 
Phenanthrene O.OE+OO O.OE+OO 

Total Pathway: 2.8E-08 

Carcinogenic Risk 
I Risk I 

IngestionlMilk 
Compound Conc'n-Milk (DCilL) intake w Risk 

CS-137 3.48E-04 2.6E+00 2.8E-I I 7.2E-I 1 
NP-237 2.54E-07 1.9E-03 2.2E-IO 4.IE-13 
PU-238 4.028-09 3.OE-05 2.2E-IO 6.5E-15 
PU-239R40 9.48E-10 7.0E-06 2.3E-10 1.6E-15 
RA-226 6.06E-05 4.5E-01 I .2E-IO 5.3E-I 1 
RA-228 5.OOE-05 3.7E-01 1.OE-10 3.7E-ll 
SR-90 8.65845 6.4E-01 3.6E-11 2.3E-I 1 
TC-99 0.00E+00 O.OE+OO 1.3E-12 0.OEtoC 
TH-228 9.23E-07 6.8E-03 5.5E-ll 3.7E-13 
TH-230 1.57E-05 I .2E-0l I .3E-I I I .5E-l2 
TH-232 4.57E-07 3.48-03 1.2E-I 1 4.OE-14 
U-234 8.81E-04 6.5E+00 .I .6E-l1 I .OE-IC 
0-239236 7.33845 5.4E-01 1.6E-I I 8.6E-12 
U-238 3.00E-03 2.2E+O1 2.8E-II 6.2E-IC 

Total Pathway: 9.2E-IC 

BQ\LBFOFRF.XIS\1/3/94; 1253 PM Total Rad + Chem 2.9E-08 

. 3.0E-08 I.2E-IO 1.8E+00 2.2E-IO 
9.6E-ll 3.9E-13 4.3E+00 1.7E-12 
9.28-08 3.8E-10 
I .7E-06 7.28-09 
4.8E-07 2.0E-09 

O.OE+OO O.OE+OO 
9.0E-06 3.7E-08 
3.58-07 1.5E-09 7.7E+00 I.IE-08 

3.4E-07 1.4E-09 7.3E+00 I.0E-08 
1.2E-07 4.9E-10 l . lE+00 5.4E-IO 

I .2E-06 5.OE-09 9.OE-01 4.5E-09 
O.OE+OO O.OE+OO 

2.0E-06 8.26-09 3.8E-01 3.IE-09 
2.7E-08 l.lE-10 1.4E-02 1.6E-12 

O.OE+OO O.OE+OO 2.OE-02 O.OEtW 
1.5E-07 6.OE-IO 3.2E-02 1.9E-11 
9.9E-08 4.1E-10 8.IE+00 3.36-09 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 2.OE+00 O.OE+W 
O.OE+OO O.OE+OO 

Total Pathway: 3.3E-Of 

pilJ 

I .2E-IO 
I .5E-12 
1.5E-14 
3.6E- 15 
6.IE-I1 
4.2E-I I 
2.4E-1 I 

O.OE+OO 
4.9E-13 

I2.OE-12 
5.2E- I4 
I. I E-IO 
9.3E- 12 
6.7E- IO 

2.0E-09 
4.7E-IO 

2.OE-08 

I .8E-08 
9.7E-IO 

8.IE-09 

5.6E-09 
2.8E-12 

O.OE+OO 
3.4E-I 1 
5.9E-09 

O.OE+OO 

Total Rad + Chem 3.4E-08 Total: -w 



TABLE B.3.54a) (continued) 
CURRENT, OFF'-PROPERTY FARMER 

LIME SLUDGE PONDS: BEEF AND MILK (Dun AFFECTED) 

' 

, 

I Rsdi 

1 

Compound Conc'n ( m d k d  RfDlo) Harard 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Aroclor-I254 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran . 
Indeno( I.,2,3-cd)pyrene 
Phenanthrene 

Ingestion of Beef 
Compound Conc'n (pCi/k& & RfDo Hazard 

cs-137 9.9E-04 I .8E+OO 
NP-237 2.8E-06 5.1E-03 
PU-238 2.0E-08 3.78-05 
PU-239/240 4.7E-09 8.78-06 
RA-226 3.4E-05 6.2E-02 
RA-228 2.8E-05 S.IE-02 
SR-90 1.7E-05 3.2E-02 
TC-99 O.OE+OO O.OE+OO 
TH-228 1.1 E 6 6  2.0E-03 
TH-230 1.9E-05 3.5E-02 
TH-232 5.5E-07 I .OE-03 
U-234 2.9E-04 5.4E-01 
U-235036 2.48-05 4.5E-02 
U-238 I .OE-03 I .8E+OO 

Total Pathway: O.OE+O( 

I Cher 
Ineestion of Beef 

1 .OE-06 1.0E-09 3.0E-04 3.5E-06 
1.1.E-07 l.lE-10 5.0E-03 2.2E-08 
5.0E-07 5.2E-10 1.0E-03 5.2E-07 
6.4E-06 6.6E-09 5.0E-03 1.3E-06 
5.8E-07 6.OE-10 

O.OE+OO O.OE+OO 
3 .OE-06 3.1 E-09 3 .OE43 I .OE-06 
I.IE-06 l.lE-09 

1.1E-06 l.lE-09 
3.9E-06 4.0E-09 

O.OE+OO O.OE+OO 
6.3E-06 6.5E-09 
8.7E-08 8.9E-1 I 2.OE-02 4.46-09 

O.OE+OO O.OE+OO 

3.8E-07 3.9E-10 

4.68-07 4.7E-10 
3.1E-07 3.2E-IO 

O.OE+OO O.OE+OO 4.0E-03 O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

Total Pathway: 6.48-06 

FER\CRUZRI\ABQ\LBFOFRF.XLS\I 13/94; 12:53 PM Total Rad + Chem 6.48-06 

n-carcinogenic Hazard 
n Hazard 

IngestionlMilk 
Compound Conc'n-Milk (pCi/L) & Rfi)lo) Hazsrd 

cs-137 3.48844 2.6E+OO 
NP-237 2.54847 1.9E-03 
PU-238 4.02849 3 .OE-05 

RA-226 6.06845 4.5E-01 
RA-228 5.OOE-05 3.7E-01 
SR-90 8.65E-05 6.4E-01 
TC-99 O.OOE+OO O.OE+OO 
TH-228 9.23E-07 6.8E-03 
TH-230 1.57E-05 1.2E-01 
TH-232 4.57E-07 3.4843 
U-234 8.81E-04 6.5E+OO 
U-239236 7.33E-05 5.4E-01 
U-238 3.OOE-03 2.2E+OI 

PU-239R40 9.488-10 7.0E-06 

Total Pathway: O.OE+OC 

a l  Hazard 
IneestionlMilk 

Compound 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Aroclor- 1254 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
his@-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzohrran 
Indeno( I ,2,3-cd)pyrene 

I 

Conc'n-Milk (me/L) 
3 .OE-O8 

, 9.28-08 
1.7E-06 
4.88-07 

O.OE+OO 
9.0E-06 
3.58-07 
1.2E-07 
3.4E-07 
I .2E-06 

O.OE+OO 
2.0E-06 
2.7E-08 

O.OE+OO 
1 SE-07 
9.9E-08 

O.OE+OO 
O.OE+OO 

9.6E-1 I 

- Intake Rfl)lo) Hazerd 
I.2E-IO 3.0E-04 4.2E-07 
3.98-33 5.0E-03 7.9E-1 I 
3.8E-10 1 .OE-03 3.8E-07 
7.2849 5.0E-03 I .4E-06 
2.0E-09 ' 

O.OE+OO 
3.7E-08 3.0E-03 I .2E-05 
1 SE-09 

1.4E49 
5 .OE-09 

O.OE+OO 
8.2E-09 

O.OE+OO 

4.9E-10 

l.lE-IO 2.OE-02 5.6E-09 

6.OE-IO 
4.IE-IO 

O.OE+OO . 4.0E-03 O.OE+OO 
O.OE+OO 

Phenanthrene O.OE+OO O.OE+OO 
Total Pathway: I SE-05 

- Total 

3.9E-06 
2.2E-08 
8.9E-07 
2.78-06 

I .3E-05 

-1 Total Rad + Chem 1.5E-05 Tourf: 2.1E-05 , 



TABLE B . 3 . 5 4 b )  
CURRENT, OFF-PROPERTY CHILD 

, U h l E  SLUDGE PONDS: BEEF AND MILK (DUST AFFECTED) 

. 

I Radial 
Ingestion of Beef 

Intake Compound Conc'n (pCi/kg) - 
cs- I37 9.94E-04 6.lE-02 2.8E-I I 1.7E-12 
NP-237 2.79E-06 1.7E-04 2.2E-IO 3.7E-14 
PU-238 2.01E-08 '1.2E-06 2.2E-IO 2.7E-If 
PU-239040 4.746-09 2.9E-07 2.3E-10 6.6E-17 
RA-226 3.37E-05 2.1E-03 l.2E-IO 2.5E-13 
RA-228 2.78E-05 I .7E-03 I .OE-IO I .7E-13 
SR-90 1.73E-05 I.lE-03 3.6E-ll 3.8E-14 
TC-99 O.OOE+OO O.OE+OO 1.3E-I2 O.OE+OC 
TH-228 1.11E-06 6.7E-05 5.5E-11 3.7E-IS 
TH-230 1.88E-05 I.lE-03 1.3E-11 1.SE-14 
TH-232 5 .48847 3 . 3 8 4 5  I.2E-l I 4.OE-IC 
U-234 2.946-04 1.8E-02 1.6E-I1 2.9E-13 
U-23.5036 .2.44E-05 1.5E-03 1.6E-11 2.4E-14 
U-238 I.OOE-03 6.IE-02 2.8E-ll 1.7E-12 

' 

~~~~~ 

Cbem 
h e s t i o n  of Beef 

Compound . Conc'n (mdkg) - Intake RisL 
Amenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Aroclor- 1254 
Bcnzo(a)anthracenc 
Bcnzo(a)pyrcne 
Benzo@)fluoranthene 
Bcnzo(g .h ,i)perylene 
Benzo(k) fluoranthene 
his@-Ethylhcxyl) phthalate 
carbazoic 
Ch &sene 
Dihenzo(a,h)enthrefcnc ' 
Dibcnzofuran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 

I.0E-06 1.6E-10 1.8E+OO 2.8E-IO 
I .IE-07 I .7E-I I 4.3E+OO 7.3E-I 1 
5.OE-07 8.OE-I I 
6.48-06 I .OE-09 

O.OE+OO O.OE+OO 
3.0E-06 4.8E-IO 
1.1E-06 1.8E-IO 7.7E+OO 1.4E-09 
3.8E-07 6.OE-I1 l.lE+OO 6.6E-II 
1.1E-06 1.7E-IO 7.3E+OO 1.3E-09 
3.9E-06 6.2E-10 9.OE-01 5.5E-la 

5.8E-07 9.2E-I I 

O.OE+OO O.OE+OO 
6 . 3 ~ 4 6  I . o E - ~ ~  3 . 8 ~ - 0 1  ~ . ~ E - I o  
8.7E-08 I .4E-I I I .4E-02 I .9E-13 

O.OE+OO O.OE+OO 2.OE-02 O.OE+O( 
4.6E-07 7.3E-11 3.2E-02 2.3E-12 
3.IE-07 5.OE-ll 8.IE+OO 4.OE-IO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 2.OE+OO O.OE+O( 
O.OE+OO O.OE+OO 

Corcitiogenic Risk 
, Risk 

IngestiodMilk 
Compound Conc'n-Milk (pCilL) intake 

cs-137 . 3.48E-04 5.OE-01 2.8E-I I I .4E-I I 
NP-237 2.54E-07 3.6E-04 , 2.2E-IO 8.OE-14 
PU-238 4.02E-09 5.7E.06 2.2E-IO 1.3E-I5 
PU-239040 9.48E-10 1.4E-06 2.3E-IO 3.1E-16 
RA-226 6.06E-05 8 . 7 E M  I .2E-lO I .OE-ll 
RA-228 5.OOE-05 7.1E-02 I.OE-IO 7.IE-I2 
SR-90 8.65E-05 1.2E-01 3.6E-11 4.4E-12 
TC-99 O.OOE+OO O.OE+OO 1.3E-I2 O.OE+OO 
TH-228 9.23E-07 1.3E-03 5.5E-I 1 7.3E-14 
TH-230 1.57E-OS 2.2E-02 1.3E-I I 2.9E-13 
TH-232 4.57E-07 6.5E-04 1.2E-1 I 7.8E-I5 
U-234 8.81E-04 1.3E+OO 1.6E-1 I 2.OE-I I 
U -23 5 0  3 6 7.33E-05 I.OE-O1 1.6E-l l  1.7E-12 
U-238 3.OOE-03 4.3E+OO 2.8E-I 1 I .2E-lO 

Total Pathway: 1.8E-IO 

~~ 

Arsenic 
Beryllium 
Cadmium 
Ch romiu m 
Lead 
TH-TOTAL 
U -TOT A L 
Aroclor-1254 
Benzo(a)anthracenc 
Benzo(8)pyrene 
Benzo@)fluoranlhene 
Benzo(g.h,i)perylcne 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 

Chrysenr 
Dihcnzo(e,h)anchracerre 
Dibenzofurun 
Indene( I .2.3-cd)pyrenr 
Phenanthrene 

C 8 r b a Z O k  

llRisk 

1 IngestionlMilk 
ComDound Conc'n-Milk (mnlL) Inla)re SFJoJ Risk 

3.0E-08 l.lE-10 1.8E+OO 2.OE-10 
9.6E-I1 3.6E-13 4.3E+OO 1.SE-12 
9.2E-08 3.4E-10 
I .7E-06 6.5E-09 
4.8E-07 1.8E-09 

O.OE+OO O.OE+OO 
9.OEW 3.4E-08 
3.5E-07 1.3E-09 7.7E+OO 1.OE-08 
1.2E-07 4.5E-IO l.lE+OO 4.9E-IO 
3.4E-07 1.3E-09 7.3E+OO 9.4E-09 
1.2E-06 4.6E-09 9.OE-01 4.1E-09 

O.OE+OO O.OE+OO 
2.0E-06 7.4E-09 3.8E-01 2.8E-09 
2.7E-08 I .OE-IO I .4E-02 1.4E-I2 

O.OE+OO O.OE+OO 2.OE.h O.OE+OO 
I.5E-07 5.4E-IO 3.2E-02 1.7E-ll 
9.9E-08 3.7E-IO 8.lE+OO 3.OE-09 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 2.OE+00 O.OE+OO 
O.OE+OO O.OE+OO 

Told Pathway: 31OE-08 

'! : J 

I .6E-1 I 
1.2E-13 
1.SE-IS 
3.8E-16 
1.IE-I1 
7.3E- 12 
4 .5E- 12 

O.OE+OO 
7.6E- 1 4 
3. I E-13 
8.2E-IS 
2.OE-11 
1.7E-I2 
I.2E-IO 

4.8E-IO 
7.4E-I I 

I . 2 E 4 8  

1.1E-08 
4 . 7 8 4 9  

3.28-09 

O.OE+OO 

3.4E-09 

5.6E-IO 

1.6E-12 

2.OE-I I 

O.OE+OO 

L 

m 

5 
P 

t 
Total PUthW8)': 4.4E-0! 

RI\ABQ\LEFOFRC.XLS\I/3/94; 1 2 4 4  PM Total Rad + Chrm 4.46-09 Total Rad + Chem 3 . 0 E - 0 8 1 e  



Ingestion of Beef 
Compound Conc'n (pCi/kg) intake RfDo Hazerd 

cs- I37 9 . 9 8 4 4  6 . I E M  

Ingest iof i i lk  
Compound Conc'n-Milk (pCiIL1 lnlake RfDo Hezard 

cs-137 3.48E-04 S.OE-01 
NP-237 2.8E-06 I .7E-04 
PU-238 2.0E-08 I .2E-06 

RA-226 3.4E-OS 2.1E-03 
RA-228 2.88-05 1.7E-03 
SR-90 I .7E-05 I .  I E-03 
TC-99 O.OE+OO O.OE+OO 
TH-228 1.1E-06 6.7E-05 
TH-230 1.9E-05 I .  1 E 4 3  
TH-232 5.SE-07 3.3E-05 
U-234 2.9E-04 1.8E-02 
U-239236 2.4E-05 I SE-03 
U-238 l.0E-03 6.1E-02 

PU-239I240 4.7E-09 2.98-07 

Total Pathway: I .iE-05 

NP-237 2.54E-07 3.6E-04 
PU-238 4.02E-09 5.7E-06 

RA-226 6.06E-05 8.7E-02 
RA-228 5.00E-05 7 . I E M  
SR-90 8.6SE-05 1.2E-01 
TC-99 0.00E+00 O.OE+OO 
TH-228 9.23E-07 1.3E-03 
TH-230 1.57E-05 2.2E-02 
TH-232 4.57E-07 6.56-04 
U-234 8.81E-04 1.3E+00 
U-239236 7.33E-05 I.OE-01 
U-238 3.00E-03 4.3E+00 

PU-239l240 9.48E-10 1.4E-06 

.a 

- T o t d  

k 

q - 2  

Q-J 

I.IE-05 
4 .OE-08 
4.9E-06 
I AE-05 

Chemical Hazard 
Ingestion of Beef lngestionlhlilk 

Compound Conc'n (malkg) RfDo Hazard Compound , Conc'n-Milk (mnlL) RfDo Hazard 
Arsenic I.OE46 1.9E-09 3.0E-04 6.2E-06 Arsenic 3.0E-08 1.3E-09 3.0E-04 4.4E-Ot 

Cadmium 5.0E-07 9.3E-IO I .OE43 9.3E-07 Cadmium 9.2E3-08 4.OE-09 I.0E-03 4.0E-06 
Chromium 6.48-06 1.2E-08 5.0E-03 2.4E-06 Chromium I . 7 E 4 6  7.6E-08 5.0E-03 I.5E-05 
Lead 5.88-07 1.IE-09 Lead 4.8E-07 2.1E-08 
TH-TOTAL O.OE+OO O.OE+OO TH-TOT A L O.OE+OO O.OE+OO 
U-TOTAL . 3.0E-06 5.68-09 3.0E-03 I .9E-06 U-TOTAL 9.0E-06 3.9E-07 3.0E-03 I .3E-04 
Armlor-1254 l.lE-06 2.1E-09 Armlor-1254 3.5E-07 1.5E-08 
Bcnzo(a)anthracene 3.8E-07 7.OE-10 Benzo(a)anthracene I .2E-07 5.2E-09 
Benzo(a)pyrene I .  1 E-06 2.0E-09 Benzo(a)pyrene 3.46-07 I .5E-08 
Benzo@)fluormthene 3.9E-06 7.2E-09 Bcnzo@)fluoranlhene I .2E-06 5.3E-08 
Benzo(g ,h .i)perylene O.OE+OO O.OE+OO Benzob, h, i)pcrylene O.OE+OO O.OE+OO 
%nzo(k)fluoranthene 6.38-06 1.2E-08 Benzo(k)fluoranthene 2.0E-06 8.6E-08 

Carbazole O.OE+OO O.OE+OO Carbazole O.OE+OO O.OE+OO 

Beryllium 1.IE-07 2.OE-IO 5.OE-03 4.0E-08 Beryllium 9.6E-I I 4.2E-I2 5.0E-03 8.3E-IO 

p<#is(2-Ethylhexyl) phthalate 8.7E-08 I .6E-IO 2.0E-02 8.0E-09 his@-Ethylhexyl) phthalate 2.7E-08 1.2E-09 2.OE-02 5.9E-08 

Chrysene 4.68-07 8.5E-10 Chrysenr I.5E-07 6.3E-09 
Dibenzo(a,h)anthracene 3.1E-07 5.8E-10 Dibenzo(a .h)anlhracene 9.9E-08 4.3E-09 
Dibenzofuran O.OE+OO O.OE+OO 4.0E-03 O.OE+OO Dibenzofuran O.OE+OO O.OE+OO 4.0E-03 O.OE+OC 
Indcno( I ,2,3-cd)pyrenr O.OE+OO O.OE+OO Indeno(l.2,3-cJ)pyrrnr O.OE+OO O.OE+OO 
Phenanthrene 0 .OEt00  O.OE+OO Phenanthrene O.OEt00 O.OEt00 

1.3E-04 

6.7E-08 

0.OE+00 

Ttl ta l  RnJ f CIICIII I 51: 0.1 
I 

FER!CRU2RI\ABQ\lBFOFRC.X I S \ I  13/94; I2:JJ PM Total Hail i Cheiii I .  I E OS 



TABLE B.J.S-7b) 
CURRENT, OFT-PROPERTY FARhlER 

LIME SLUDGE PONDS: HOMEGROWN PRODUCE (DUST AFFECTED) 
Grcinoernic Risk 

Radiation Risk 
Ingestion of Homegrnwn Produce 

Compound Conc'n (pCi/k& - Intake Risk 
cs- I37 7.76644 I .2E+OO 2.8E-I 1 3.2E-1 I 
NP-237 8.OOE-04 I .2E+W 2.2E-IO 2.6E-IO 
PU-238 6.208-04 9.3E-01 2.2E-IO 2.OE-IO 
PU-239/240 1.46E-04 2.2E-01 2.3E-10 5.OE-II 
RA-226 2.08E-03 3.IE+00 1.2E-IO 3.7E-IO 
RA-228 1.77E-03 2.7E+00 I.OE-IO 2.7E-IO 
SR-90 1.13E-03 1.7E+00 3.6E-ll 6 . IE- l l  
TC-99 O.OOE+OO O:OE+OO 1.30E-I2 O.OE+OO 
TH-228 ' 3.13843 4.7E+OO 5.SE-ll 2.6E-10 
TH-230 4.83E-02 7.2E+01 1.3E-ll 9.4E-IO 
TH-232 1.41E-03 2.1E+OO 1.2E-ll 2.SE-11 
U-234 2.26E-02 3.4E+01 1.6E-ll 5.4E-IO 
U-235/236 1.888-03 2.8E+00 l.6E-I I 4.SE-I1 
U-238 7 .69EM l.IE+OZ 2.8E-I I 3.26-09 

VI w 
0 

> k.'. 
$9 
0 
CB 

'' 

Total Pathwav: 6.3E-09 

Cheiiical Risk 
Ingestion of Homegrown Produce 

Arsenic 7.8E-06 6.6E-09 1.8E+OO I.IE-0f 
Beryllium 1.6E-06 I .4E-09 4.3E+00 S.9E-OS 
Cadmium I .5E-06 I .3E-09 

Lead 3.OE-05 2.SE-08 
TH-TOTAL O.OE+OO O.OE+OO 
U-TOTAL 2.3E-04 I .9E-07 

Compound Cnnc'n (mR/kg) - Intake RiRk 

Chromium I .8E-05 I .5E-O8 

Aroclor-1254 6.4E-07 5.3E-IO 7.7E+OO 4.1E-09 
Benzo(a)anthracene 9.6E-07 8.OE-IO , l . l E + 0 0  8.8E-IO 
Bcnzo(a)pyrcne I.IE-06 9.6E-IO 7.3E+OO 7.0E-09 
Benzo(b)fluoranthrne I.0E-06 8.8E-10 9.OE-01 7.9E-IO 
Benzo(g,h,i)pcrylcne O.OE+OO O.OE+OO 
Benzo(k)fluoranthcne 8.5E-07 7.IE-IO 3.8E-01 2.7E-IO 
bis(2-Ethylhexyl) phthalate 5.2E-06 4.4E-09 1.4E-02 6.IE-I  I 
Carbazole 1.6E-07 1.3E-IO 2.0E-02 2.6E-12 
Chiysene I.2E-06 9.7E-IO 3.2E-02 3.IE-I1 
Dibenzo(a ,h)anthracrne 3.4E-07 2.8E-IO 8.IE+OO 2.3E-09 
Dibenzofuran O.OE+OO O.OE+OO 

Phenanthrene O.OE+OO O.OE+OO 
Indene( I .2,3-cJ)pyrene O.OE+OO O.OE+OO Z.OE+OO O.OE+O( 

Totel Pathway: 3.3E-0L 

Tot;ll 

3.2E-I 1 
2.6E-IO 
2.OE-IO 
5.OE- I I 
3.7E- I O  

' 2.7E-IO 
6 . I E - l l  

O.OE+OO 
2.6E-10 
9.4E-10 
2.SE-l I 
5.4E-10 
4.SE-I I 
3.2E-09 

I.IE-08 
5.98-09 

4.IE-09 

7.0E-09 
8.8E- I O  

7.9E-10 

2.7E-IO 
6.IE-I I 
2.6E-12 
3.IE-l l  
2.3E-09 

O.OE+OO 

I 1259 PM Total Rad + Chem 3.9E-08 e 



Iln w 

Radiation Hazard 
Ingestion of Homegrown Produce 

Compound Conc'n bCi/k& - Intake Hazard 
cs-137 7.88-04 1.2E+OO 
NP-237 8.OE-04 I .2E+OO 
PU-238 6.2E-04 9.3E-01 

1.5E-04 2.2E-01 
RA-226 2.1E-03 3.IE+OO 

1.8E-03 2.7E+OO 
SR-90. I.lE-03 1.7E+OO 
TC-99 O.OE+OO O.OE+OO 
TH-228 3.1E-03 4.7EtOO 
TH-230 4.8E-02 7.2E+01 
TH-232 1.4E-03 2.1E+00 
0-234 2.3E-02 3.4E+01 
U-235/236 1.9E-03 2.8E+OO 
U-238 7.7E-02 I.IE+OZ 

PU-239R40 

RA-228 

Total Pathway: O.OE+OO 

c 

Beryllium l.6E-06 l.4E-09 5.0E-03 2 .7E07 

Chromium 1.8E-05 1.5E-08 S.0E-03 3.OE-06 
Lead 3.OE-05 2.5E-08 . 
TH -TOT A L O.OE+OO O.OE+OO 
U-TOTAL . 2.3E-04 1.9E-07 3.OE43 6.SE-05 
Aroclor-1254 6.4E-07 5.3E-10 
Benzo(8)anthracene 9.6E-07 8.OE-10 

Cadmium I .SE-06 I .3E-09 I .OE-03 I .3E-06 

Benzo(a)pyrene I.IE-06 9.6E-10 
Benzo@)fluoranthene I .OE46 8.8E-IO 
Benzo(g,h,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranlhene 8.SE-07 7.1E-10 
his(2-Ethylhrxyl) phthalalr 5.2E-06 4.4E-09 2.0E-02 2.2E-07 
Carbazole 1.6E-07 I .3E-IO 
Chrysene 1.2E-06 9.7E-IO 
Dibenzo(e.h)enlhracene 3.4E-07 2.8E-IO 
Dihenzofuran O.OE+OO O.OE+OO 4.0E-03 O.OE+OO 
Indeno(l,2.3-cd)pyrrnr O.OE+OO O.OE+OO 
Phenanthrene O.OE+OO O.OE+OO 

Total Pathway: 9 .  I E-05 

. .. ~. . . .  . .. 

Chemic 
Ingestion of Ho ...-b.--.. ......I-- 

Arsenic 7.8E-06 6.6E-09 3.0E-04 2.2E-05 
Compound Conc'n (mnlkg) - Intake RtD(o) Hazard 

Total - 

2.2E-05 
2.7E-07 
1.3E-06 
3.0E-06 

6.5645 

2 . 2 6 4 7  

e 

O.OE+OO 

I 

FER\CR112RI\AB~\ISVGFRF.XLS\113/94; 12:59 Phl Total Rad + Chem 9. I E-05 



I I\ABQ\LSVGOFRC.XLS\I13/94; I :28 PM 

Corcinogrnic Risk 
Radiation Risk 

Ingestion of Homegrown Produce 
Compound , Conc'n (pCi/kd - Intake Risk 

cs-137 7.76E-04 8.6E-02 2.8E-I I 2.46-12 
NP-237 8.00E-04 8.9E-02 2.2E-IO 2.OE-I I 
'PU-238 ' 6.20E-04 6.9E-02 2.2E-10 1.5E-11 
lPU-239R40 1.46E-04 1.6E-02 2.3E-IO 3.7E-12 
RA-226 2.08E-03 2.3E-01 1.2E-IO 2 .8E- l l  
RA-228 l.77E-03 2.OE-01 I .OE-IO 2.OE-I I 
'SR-90 1.13E-03 1.3E-01 3.6E-ll 4.5E-12 
~TC-99 0.00E+00 O.OE+OO 1.30E-12 O.OE+OO 

3.13E-03 3.5E-01 S.SE-II 1.9E-11 TH-228 
TH-230 4.83E-02 5.4E+00 1.3E-I 1 7.OE-I I 
TH-232 1.41E-03 1.6E-01 1.2E-ll 1.9E-12 
IU-234 2.26E-02 2.5E+00 1.6E-I I 4.OE-ll 
' 0 -239236 1.88E-03 2.IE-01 1.6E-ll 3.3E-12 
U-238 7.69E-02 8.6E+00 2.8E-I I 2.4E-IO 

' 

Chemical Risk 
Ingestion of Homegrown Produce 

Arsenic 7 . 8 6 4 6  2.3E-09 1.8E+00 4.0E-09 
Compound Conc'n (malkg) - Intake Risk 

Beryllium 1.6E-06 4.8E-IO 4.3E+00 2.IE-09 
iCadmium 1.5E-06 4.4E-IO 
Chromium I AE-05 5.2E-09 
Lead 3.0E-05 8.7E-09 
TH-TOTAL O.OE+OO O.OE+OO 
U -TOT A L 2 . 3 8 4 4  6.7E-08 
Aroclor-1254 6.4E-07 I .9E-IO 7.7E+00 I .4E-09 
Benzo(a)anthracene 9.6E-07 2.8E-IO l . l E + 0 0  3.IE-10 
Benzo(a)pyrene I.IE-06 3.3E-IO 7.3E+00 2.4E-09 

Benzo(g ,h ,i)pcrylene O.OEt00 O.OE+OO 
Bcnzo@)fluoranthene I.0E-06 3.OE-10 9.OE-01 2.7E-IO 

Bcnzo(k)fluoranthene 8.5E-07 2.5E-IO 3.8E-01 9.4E-I I 
bis(2-Ethylhexyl) phthalate 5.2E-06 1.5E-09 1 . 4 E M  2. IE- l l  
Carbazole 1.6E-07 4.5E-ll 2.OE-02 9.1E-13 
Chrysene 1.2E-06 3.4E-IO 3.2E-02 1.IE-I1 
Dibenzo(a .h)anthracenr 3.46-07 9.8E-I I 8 . I E + 0 0  8.OE-IO 
Dibenzohran O.OE+OO O.OE+OO 
Indene( I .2,3-cd)pyrene O.OE+OO O.OE+OO 2.OE+00 O.OE+O( 
Phenanthrene O.OE+OO O.OE+OO 

Total Pathway: I .  I E-Ot 

2.4E-12 
2.OE-I1 
I SE-I  I 
3.7E-12 
2.8E-I1 
2.OE-l I 
4.5E-12 

O.OE+OO 
1.9E-I I 
7 .OE- I I 
1.9E-12 
4 .OE- 1 I 
3.3E-12 
2.4E-IO 

4.0E-09 
2.1E-09 

I .4E-09 
3.IE-10 
2.4E-09 1 

2.7E-10 

9.4E-ll . 
2. IE- l l  
9. I E- I3 
l . l E - I 1  
8.OE-IO 

0.OE+00 

Total Rad + Cheni I .2E,08 e 
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TABLE B1.5-7(b) ( C O O ~ U ~ )  

CURRENT, OFF-PROPERTY CHILD 
LIME SLUDGE PONDS: HOME(;ROWN PRODUCE (DUST AFFECTED) 

Non-carcittogcttic Hazard 
Radiation Hazard 

lnges~ion of Homegrown Produce 
Compound Conc'n IoCilkA - Intake RfDo Hszard 

cs-137 
NP-237 
PU-238 
PU-239f240 
RA-226 
RA-228 
SR-90 
rc-99 

~ ~ - 2 3 0  
~ ~ - 2 3 2  

TH-228 

U-234 
U-235R36 

7 . 8 8 4 4  8.6E-02 
8 .OE44 8.9E-02 
6 . 2 6 4 4  6 . 9 E M  
1.5E-04 I .6E-02 
2.1E-03 2.3E-01 
1.8E-03 2.OE-01 

O.OE+OO O.OE+OO 
3.1E-03 3.5E-01 
4 . 8 E M  5.4E+OO 
1.4E-03 I .6E41 
2 .3E42 2.5E+OO 
1.9E-03 2.IE-01 

'I.IE-03 1.3E-01 

U-238 7 . 1 E M  8.6E+OO 
Total Pathway: O.OE+OO 

Cb&d Hazard 
Ingestion of Homegrown Produce 

Arsenic 7.8E-06 2 . 3 8 4 9  3.0E-04 7.6E-0 
Beryllium 1.6E-06 4.8E-10 5.OE-03 9.SE-0 
Cadmium I .5E-06 4.4E-IO I .OE-03 4.4E-0 
Chromium 1.8E-05 , 5.2E-09 S.OE-03 I .OE-0  
Lead 3.OE-05 8.7EQ9 
TH-TOTAL O.OE+OO O.OE+OO 
U -TOTAL 2.38-04 6.7E-08 3.0E-03 2.2E-0 
Aroclor-1254 6.4E-07 1.9E-IO 
Bcnzo(e)anlhracene 9.6E-07 2.8E-IO 
Benzo(a)pyrene l.IE-06 3.3E-10 
Benzo@)fluoranthene I .OE-06 3 .OE- 10 

ComDound Conc'n I r n d k d  - Intake RfDo 

Benzo(g,h ,i)pcrylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthenc 8.5E-07 2.5E-IO 
bis(2-Ethylhexyl) phthalate 5.2E-06 1.5E-09 2.0E-02 7.6E-0: 
Carbazole 1.6E-07 4.5E-1 I 

1.2E-06 3.4E-IO 
Dibcnzo(a,h)anthraccnr 3 . 4 8 4 7  9.8E-I I 
Chryscne 

Dibenzohran O.OE+OO O.OE+OO 4.0E-03 O.OE+O( 
/ ~ n d e n o ( ~  ,2.3-cd)pyrene O.OE to0 O.OE to0 
Phenanthrene 0.OEtOO O.OEio0 

Total Pathway: 3.2E-0: 

- Total 

7.68-06 
9.5E-08 
4.4E-01 
I .OE-06 

2.2E-05 

7.6E-08 

O.OE+OO 

' FER\CRU2RI\ABQ\LSVGOFRC.XLS\I/3/95; 1:28 PM T ~ t a l  Rad + Cheni 3.2E-05-q 



TABLE B. 

Ingestion of Beef 
Compound Conc'n bCi/k& - Intake Risk 

cs-137 8 .75642 I .6E+02 2.8E-1 I 4.5E-09 

58 

IngestionlMilk 
Compound Conc'n in Milk (oCi/L e SFJOJ Ris); 

CS-137 3.06E-02 2.3E+02 2.8E-1 I 6.3E-09 

CURRENT, USER OF MILK AND MEAT 
LIME SLUDGE PONDS: BEEF AND MILK 

C h m  
Ingestion of Beef 

Arsenic 8.9E-05 9.1E-08 I .8E+OO I .6E-07 
Beryllium 9 . 4 6 4 6  9.68-09 4.3E+OO 4.1E-08 
Cadmium 4.4E-05 4 .6648 
Chromium 5.6E-04 5.8E-07 
Lend 5.1E-05 5.3E-08 
TH -TOT A L O.OE+OO O.OE+OO 
U-TOTAL 2.78-04 2.7E-07 
Aroclor-I254 9.9E-05 I.0E-07 7.7E+OO 7.8E-07 
Benzo(a)anthraccnc 3.3E-05 3 . 4 6 4 8  l.lE+OO 3.8E-08 
Benzo(a)pyrcne 9.6E-05 9.9E-08 7.3E+OO 7.2E-07 
Benzo@)fluoranthene 3.4E-04 3.5E-07 9.OE-01 3.1E-07 
Bcnzo(g,h.i)pcrylene O.OE+OO O.OE+OO 

Compound Conc'n ( m d k d  - Intake && 

Bcnzo(k)fluoranthcne 5.5E-04 5.7E-07 3.8E-01 2.2E-07 
bise-Ethylhexyl) phthalate 7.6E-06 7 . 8 6 4 9  1.4E-02 I .IE-IO 
Carbazole O.OE+OO O.OE+OO 2.0E-02 O.OEtOC 
Chrysene ' 4.1E-05 4.2E-08 3.2E-02 1.3E-09 
Dibenzo(a.h)anthracene ' 2.8E-05 2.8E-08 8.1E+OO 2.3E-07 

Indeno( I ,2,3-cd)pyrene O.OE+OO O.OE+OO 2.OEt00  0.OEtOO 
Dibenzofuran O.0EtOO O.OE+00 

Phenanthrene O.OE+OO O.OE+OO 
I 

Total Pathway: 2.5E-06 

NP-237 
PO-238 
PU-239040 
RA-226 
RA-228 
SR-90 
TC-99 . 
TH-228 
TH-230 
TH-232 
U-234 
U-235R36 
U-238 8.80E-02 I .6E+02 2.8E-I I 4.5E-09 

Total Pathway: I .  I E-08 

I 

Total Pathway: 2.9E-06 

2.46E-04 
1.77E-06 
4. I BE47 
2 .96643 
2.44E-03 
I S3E-03 

O.OOE+OO 
9.77E-05 
I .66E-03 
4.84E-05 
2.59E432 
2.ISE-03 

IngestionlMilk 

Arsenic 2.7E-06 I.IE-08 1.8E+00 1.9E-08 

Cadmium 
Chromium 
Lcad 

ComDound . Conc'ninMilk (mn/L] e SFJOJ RisL 

Beryllium 8.4E-09 3.SE-I 1 4.3E to0 I .SE-lO 

TH-TOTAL 
U-TOTAL 
Aroclor-I254 
Bcnzo(a)anthraccnc 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h,i)perylcne 
Benzo(k)fluoranthene 
bis(2-Ethylhcxyl) phthalat 
Carbazole 
Chrysene 
Dibenzo(a ,h)anthracene 
Dibenzofuran 
Indeno( I .2.3-cd)pyrene 
Phenanthrene 

4.5E-01 
3.38-03 
7.78-04 

5.4E+00 
4.5E+OO 
2.8E+OO 
O.OE+OO 
1.8E-01 

3.OE+OO 
8.9E-02 

4.8E+OI 
4.OE+00 

2.2E-IO 
2.2E- I O  
2.3E- I O  
I .2E-10 
I .OE-IO 
3.6E-l l  

1.30E-12 
5.5E-I I 
I .3E-I I 
I .2E-l I 
I .6E-I I 
1.6E-II 

9.9E-I I 
7.2E-13 
1.8E-13 
6.5E-IO 
4.5E-10 
I'.OE- IO 

O.OE+OO 
9.9E-12 
4.OE-I I 
l.lE-12 
7.6E-IO 
6.3E-I I 

NP-237 2.23E-05 I.6E-01 2.2E-IO 3.6E-11 
PU-238 3.55E-07 2.6E-03 2.2E-IO 5.7E-13 
PU-239040 8.35E-08 6.1E-04 2.3E-IO 1.4E-I3 
RA-226 5.33E-03 3.9E+OI 1 .2E-lO 4 . 7 6 4 9  
RA-228 4.39E-03 3.2E+OI I.0E-IO 3.2E-09 
SR-90 7.638-03 5.6E+01 3.6E-I I 2.0E-09 
TC-99 O.OOE+OO O.OE+OO 1.30E-I2 O.OE+OO 
TH-228 8 .14845 6.OE-01 5.5E-I I 3 .3E-l l  
TH-230 1.38E-03 I.OE+OI l .3E-l l  1.3E-IO 
TH-232 4.04E-05 3.OE-01 I .2E-l I 3.6E-12 
U-234 7.77E-02 5.76+02 I .6E-I I 9.1E-09 
U-239236 6.46E-03 4.7E+OI 1.6E-I I 7.6E-10 
U-238 2.64E-01 1.9E+03 2.8E-I I 5.4E-08 

Total Pathway: 8.1E-08 

8.1E-06 3.3E-08 
1 SE-04 6.3E-07 
4.3E-05 I .BE07 

O.OE+OO O.OE+OO 
8.0E-04 3.3E-06 
3.1E-05 1.3E-07 7.7E+00 9.9E-07 
I.IE-05 4.3E-08 l.lE+OO 4.8E-08 
3.0E-05 1.2E-07 7.3E+00 9.1E-07 
l.lE-04 4.48-07 9.OE-01 4.0E-07 

O.OE+OO O.OE+? 
1.8E-04 7.28-07 3.8E-01 2.7E-07 
2.4E-06 9.9E-09 I .4E-O2 I .4E-IO 

O.OE+OO O.OE+OO 2.0E-02 O.OE+OO 
1.3E-05 5.3E-08 3.2E-02 I .7E-09 
8.7E-06 3.6E-08 8.1E+00 2.9E-07 

O.OE+OO O.OE+OO 
0.OEtOO O.OE+OO 2.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

'..I? 
Total 

I.IE-08 
I .4E-IO 
1.3E-I2 
3.2E- I3 
5.4E-09 
3.7E-09 
2.1E-09 

O.OE+OO 
' 4.3E-l l  

1.7E-IO 
4.6E-I2 
9.9E-09 
8.2E- IO 
5.96-08 

I AE-07 
4.2E-08 

1.8E-06 . n7 
8.5E-08 
1.6E-06 

q 
2 .  
J i  

7.1E-07 , c  
Po:: 
- 1  4.9E-07 

O.OE+OO 
3 DE-09 

2.5E-10 

5.2E-07 

O.OE+OO 

I Rl\ABQ\LSMKMTUS,XLS\I/3/9J; I1:JO A M  Ttltal Rad t Chem 2.5E-06 Total Rad t Chrm 3.OE-Ob r0d:  5.5E46 L.-' 



TABLE B.3.58 (continued) 
CURRENT, USER OF MILK AND LlEAT 

LIME SLUDGE PONDS: BEEF AND hlILK 

~~ ~ ~ 

:d Eiuard -. 
IngestionlMilk 

Compound Conc'n in Milk (mnlL RfDo Hazard 
Arsenic 2.7E-06 I.IE-08 3.0E-04 3.7E-OS 

Cadmium 8.IE-06 3.3E-08 I.0E-03 3.3E-05 
1.5E-04 6.3E-07 5.0E-03 1.3E-04 Chromium 

Lead 4.3E-05 1.8E-07 
TH-TOTAL O.OE+OO O.OE+OO 

Beryllium 8.4E-09 3.5E-ll S.0E-03 6.9E-09 

U-TOTAL 8.0E-04 3 . 3 E W  3.0E-03 I.IE-03 
Aroclor-1254 3.IE-OS 1.3E-07 
Benzo(a)anthraccnc 1.IE-OS 4.3E-08 
Benzo(a)pyrene 3.OE-05 I .2E-07 
Benz~,(h)l~iioranIhene I .  I E-04 4.4E-07 

Benzo( k)tluorenthene I .8E-04 7.26-07 
Benro(g. h, i)perylcne O.OE t 00 O.OE+OO 

hir(2-Ethylhcxyl) phthalate ' 2.4E-06 9.98-09 2.0E-02 4.9E-07 
Carbazole O.OE+OO O.OE+OO 
Chrysene I .3E-05 5.3E-08 

Dibcnzofurun O.OE+OO O.OE+OO 4.0E-03 O.OE+OO 
Indeno(l.2,3-cd)pyrene O.OE+OO O.OE+OO 
Phenanthrene O.OE+OO O.OE+OO 

Dibenzo(a.h)anthrecene 8.7E-06 3.66-08 

Total Pathway: I .3E-0: 

Ingestion of Beef 
Compound Conc'n (pCitkg) lnrake 

cs-137 8 . 8 E M  1.6E+O2 
NP-237 2 . 5 6 4 4  4.5E-01 
PU-238 I .8E-06 3.3E-03 
PU-239R40 4 . 2 8 4 7  7.7E-04 
RA-226 3.0E-03 5.4E+OO 
RA-228 2.4E-03 4.5E+OO 
SR-90 I .5E-03 2.8E+OO 
TC-99 O.OE+OO O.OE+OO 
TH-228 9.8E-05 I J3E-01 
TH-230 1.7E-03 3.OE+OO 
TH-232 4.8E-05 8.9E-02 
U-234 2 . 6 E M  4.8E+OI 
U-239236 2.2E-03 4.OE+OO 
U-238 8 . 8 E M  1.6E+M 

Totnl Pathway: O.OE+Oa 

Ingestion of Beef 
Compound Conc'n h d k &  & RfDo Hezard 

Arsenic 8 . 9 6 4 5  9.IE-08 3.0E-04 3.0E-0 
Beryllium 9.4E-06 9.6E-09 5.OE-03 1.9E-0 
Cadmium 4.4E-05 4.6E-08 I.0E-03 4 . 6 E 4  
Chromium 5 . 6 5 4 4  5 . 8 6 4 7  5.0E-03 l.2E-0 
Lead 5.1E-05 5.36-08 
TH-TOTAL O.OE+OO O.OE+OO 
U-TOTAL 2.7E-04 2 . 7 8 4 7  3.0E-03 9.1E-0 
Aroclor-I254 9.9E-05 I .OE-07 
Benzo(a)anthrecene 3.3E-05 3.4E-08 
Benzci(a)pyreno 9.6E-05 9.9E-08 
Bcnzo(h)tluorantheno 3.4E-04 3.SE-07 
Benzo(g .h ,i)pcrylcne O.OE+OO O.OE+OO 
Benzo(k)tluoranthenc 5.5E-04 5.7E-07 
his(2-Ethylhexyl) phtllulatc 7.6E-06 7.8E-09 2.OE-02 3.9E-0 
Carbazole O.OE+OO O.OE+OO 
Chrysene 4. I E 4 5  4.2E-08 
Dibcnzo(a ,h)anthracene 2.8E-05 2 . 8 8 4 8  
Dibenzohran O.OE+OO O.OE+OO 4.0E-03 O.OE+O( 
Indene( 1.2.3-cd)pyrene O.OE+OO O.OE+OO 
Phenanthrene O.OE+OO O.OE+OO 

Totnl Puthway: 5.6E-0~ 

Cbe 

sn-curcinogenic Hazard 
DD Hazard 

cs-137 3 . 0 6 E M  2.3E+O2 
NP-237 2.23E-05 1.6E-01 
PO-238 3.55E-07 2.6E-03 
PU-239R40 8 . 3 5 8 4 8  6.1E-04 
RA-226 5.33E-03 3.9E+01 
RA-228 4.39E-03 3.2E+OI 

7.63E-03 5.6E+01 
O.OOE+OO O.OE+OO 

8.14E-05 6.0E-01' 
TH-230 1.388-03 I .OE+01 
TH-232 4.04E-05 3.OE-01 
U-234 7.77E-02 5.7E+02 
U-235R36 6.46E-03 4.7E+OI 
U-238 2.64E-01 1.9E+03 

Total Pathway: O.OE+IX 

3.4E-04 
1.9E-06 
7.9E-05 
2.4E-04 

1.2E-03 

7. - 

Total Rad + Chrm I .3E-031-] FER\CRU2RI\ABQ\LSMKMNS.XLS\1/3/94; I I:JO AM Total Rad + Chrm 5.6E-04 
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CARCINOGENIC RISK . 

Radiation Risk I ; I  .' 
Inbalaiion/Soil IngcsiiodSoil 

Risk Compound Conc'n in  Air (pCilm3) U a - Conc'n (pCilg) & - COmROUnd Risk 
CS-137 i.ie-os L ~ E - O I  I . ~ O E - I I  ~ . S E - I Z  cs-137 7.OE-01 6.1E+OI 2.80E-I I 1 .Z-09 
NP-237 I.1E-OS , 1.9E-01 2.9E-08 S.SE-09 NP-237 7.28-01 6.38+01 2.2E-IO 1.4E-08 
PU-238 8.68-06 1.SE-01 3.9E-08 5.98-09 PU-238 S.8E-01 S.OE+OI 2.2E-IO . I.IE-08 
PU-239R40 2.OE-06 3.68-02 3.8E-08 1.3E-09 PU-239l240 1.3E-01 1,2E+OI 2.3E-IO 2.7E-09 
RA-226 2.9E-OS S.OE-01 3.OE-09 . 1.SE-09 RA-226 1.9E+00 I.?E+M 1.2E-10 2.OE-08 
RA-228 2.58-0s 4.3E-01 6.9E-10 3.OE-10 RA-228 1.68+00 1.4E+02 1.OE-I0 1.4E-08 
SR-90 1.212-0s ~ . I E - O I  ~ . ~ E - I I  I . ~ E - I I  S R - ~ O  7.9E-01 6.9€+01 3.6E-1 I 2.SE-09 
TH-228 4.4E-OS 7.6E-01 7.8E-OS 6.OE-08 TH-228 2.98+00 2.SE+02 5 2 - 1 1  1.4E-08 

1.3E+00 l.IE+OZ I .2E- I I I .4E-09 
TH-230 6.78-04 1.2E+OI 2.9E-08 3.4E-07 TH-230 4.SE+OI 3.9E+03 1.3E-11 5.IE-08 
TH-232 2.OE-OS 3.4E-01 2.88-08 9.6E-09 TH-232 
U-234 3.28-04 S.SE+OO 2.6E-08 1.4E-07 U-234 ~ . I E + O I  I . S E + O ~  I . ~ E - I I  2 . 9 ~ - 0 8  

U-238 1 . 1 ~ - 0 3  1.9e+oi  5 . 2 ~ 0 8  9.78-07 u-23s ~ . I E + O I  6.2e+o3 2 . 8 ~ - I  I 1.7~-07  
U-23SB36 2.6E-OS 4.6E-01 2.SE-08 I .  IE-08 U-23Sn36 1.7E+00 I.SE+M 1.6E-11 2.4E-09 

I ..I E-07 
2.38-08 
I .ae-os 
2 . s ~ - 0 7  
4. IE-07 

3.28-06 

I .4e-o8 
I .7e-o8 
I .SE-08 

O.OE + 00 

O.OE + 00 

8.98-09 

1.2E-08 
1%-07 
2. I E-09 
1.7E-08 
4.8E-09 

O.OE + 00 
I .  I e-08 

- 
1 
1 

I 

I 
r 
I 

I 
I 

1 
I 

1 

- 
1 

l.lE-09 
2.2E-10 
1.8E-IO 

4.OE-09 
O.OE + 00 

2.48-09 

3. i s 0 8  
8.7151 I 
1.3E-IO 
1.6E-IO 
I .SE- IO 

O.OE + 00 

I s e - 0 9  
1.2E-IO 

2.IE-11 
1.6E-10 
4.7E-11 

O.OE+OO 
I .  re- 10 

w 
o\ InbalaiiodSoil 

Risk Comwund Conc'n (mnlm3) U - 

8.9E-01 I.2E-IC 
6.1E+OO 9.8E-IC 

7.SE-01 I.IE-IC 

IngcsiiodSoil 

Arsenic 7.2E+00 ME-07 1.8E+W 6.2E-0: 
Risk COmROUnd Conc 'o(mdkd & - 

Beryllium I .SE+00 7.4E-08 4.3E+00 3.2E-0: 
Cadmium 1.2e+00 S.~E-OS 
Cbromium I . ~ E + O I  8.1e-07 
Lead 2.8E+Ol 1.3E-06 
TH-TOTAL 2.SE+OI , 1.2E-06 
U-TOTAL Z.IE+M i.oe-0s 

Benzo(a)anlhrascnc ~ . I E - O I  4 . s ~ - 0 8  I . I E + O O  ~ . ~ E - o E  
Amlor-  12S4 5.9E-01 2.9E-08 7.7E+00 2.2E-Oi 

Bcmo(e)pyrcnc I . l E + O O  S.4E-08 7.3E+00 3.9E-0i 
Bcnzo(b)fluoranlhenc I.OE+00 4.9E-OS 9.OE-01 4.4E-08 
Bcnzo(g,b,i)pcrylcnc 6 .3~-01  ~ . I E - O S  

Bcnzo&)fluoranlhcnc 8.oe-01 3 . 9 ~ ~ 1 8  ~ . S E - O I  LSE-OE 
bis(2-Elhylbcxyl) phthalate I .OE+OI 4.9E-07 I .4E-02 6.8E-09 
Carbazole 1.4E-01 6.8E-09 2.OE-02 1.4E-IC 
cbryscnc l.lE+OO S.4E-08 3.28-02 1.7E-OF 
Dibcnzo(a.h)anlhraccnc 3.2E-01 1.6E-08 S.IE+W 1.3E-07 
Dihenzofuran 4 . 2 ~ - 0 2  2 . 1 ~ - 0 9  
Idcno( I .2.3-sJ)pyrcnc 7 .2~-01  ~ .SE-OS ~ . O E + O O  I.OE-O~ 
Phcnanlhrcnc 1.6E+00 7.88-08 

Tolal Palhway 1.9E-Of 

2.78-02 4.48-12 
6.8E+OO 3.2E-10 

Amcnic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Aroclor-12S4 
&nzo(a)an&rnccnc 
&nzo(a)pyrcnc 
&nzo(b)fluornnlhcnc 
Benzo(g,b,i)pcrylcnc 
Benzo(k)fluornn&cnc 
bis(2-ELylbcxyl) phlhalaic 
Carbazole 
Chryecnc 
Dibcnzo(n,b)anthrnccnc 
Dibcnzofuran 
Indcno( I ,2,3-cJ)pyrcnc I . ~ E + O O  i.sE-ia 

lficnanthrcnc o.oe+oo o.oe+oo 
Tola1 Pathway I .2E-07 

Rink 

LS 1127/944:2 I PM ""0 e 



i 

Dcrmal Contacl/Soil 

I 
LSSLGK.XLSlf27/944:21 PM 

External Rdiation/Soil 
Risk Compound - 

CS-137 5.4E-01 2.00E-06 l.lE-06 

TABLE B.3.5-9 (continued) 

Arsenic 
Beryllium 
Cdmium 
Chromium 
Lcad 
TH-TOTAL 
U-TOTAL 
Aroclor-1254 
Benzo(a)anthracenc 
Benzo(a)pyrcnc 
Benzo(b)fluoranthenc 
Bcnzo(g,h ,i)pcrylenc 
Bcnzo(k)fluoranthenc 
bis(2-Ethylhcxyl) pbthalatc 
Carbazolc 
Chrysenc 
Dibenzo(a,h)anthracenc 
Dibenzofuran 
Indene( 1.2,3-cd)pyrenc 

I Chemical Ri 

I D e m l  Contact/Soil 
Compound 

2.OE-08 
4.3E-08 
3.48-08 
4.7E-07 

O.OE+OO 
6.OE-06 
5.OE-07 

7.88-07 

O.OE + 00 
0.OE + 00 
O.OE+oO 

5.3E-07 
O.OE + 00 

l.lE-07 
O.OE + 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE + 00 

SF(dcrm) 
1.8E +00 
4.3E+02 

1 .OE + 0 1 
2.6E + 00 
1.7E+OI 
2.1E+00 

8.8E-01 
1.6E-02 
2.OE-02 
7.4E-02 

1.9E+01 

4.7E+00 

Rink - 
3.7E-01 
I .ae-o! 

s. mot  

I .8E-04 

5.SE-01 4.38-07 
4.4E-01 ' 2.8E-11 
I.OE-01 2.7E-I I 

I.SE+OO 1.2E-08 
1.3E+00 2.98-06 
6.OE-01 O.OE+OO 

2.2E+00 S.6E-06 
3.4E+01 5.4E-11 
l.OE+OO 2.6E-11 
1.6E+01 3.OE-11 
1.3E+00 2.4507 
5.5E+01 3.6E-08 

Total Pathway 

2.4E-07 
1.2E-11 
2.8E-12 
1.8E-08 
3.78-06 

O.OE+OO 
1.3E-OS 
1.9~-09 
2.6E-I I 
4.9E-10 
3.2E-07 

1.9E-05 

~ 

External RdiatiodSoil 

Not applicable 

I Phcnanth renc I .4E-06 

c 

Total - 
l.lE-06 
2.6E-07 
I .7E-08 
4.1E-09 
3.9E-08 
3.7E-06 
2.SE-09 
1.3E-OS 
3.9E-07 
l.lE-08 
1.7E-07 
3.48-07 
3.1E-06 
2.2E-OS 

6.7E-07 
I .9E-05 

I .OE-07 

5.3E-06 
4.9E-08 
3.98-07 
4.48-08 

1.SE-08 
8.6E'-09 
1.4E-10 
1.7E-09 
I .3E-07 

7.1E-08 

2.SE-OS 

Total Rad + Chcm: I G] 



TABLE 8.3.5-9 (~onhucd)  

NONCARCINOGENIC HAZARD 
Radiation I l d  

InhalatiodSoil IngcstiodSoil 

CS-137 1.8E-01 CS-137 6.IE+01 
NP-237 1.9E-01 NP-237 6.3E+Ol 
PU-238 1.5E-01 PU-238 5.OE+OI 

RA-226 5.OE-01 RA-226 1.78+02 
RA-228 4.38-01 RA-228 1.4E+02 
SR-90 2.lE-Ol SR-90 6.9E+Ol 
TH-228 7.6E-01 TH-228 2.5E+02 
TH-230 l.ZE+Ol TH-230 3.98+03 

U-234 S . ~ E + O O  U-234 I .8E+03 

0-235036 4.6E-01 u-235036 1.5E+02 

Compound - lnlakc RfDlo) !Q Compound - lntnkc Rlp(il !Q 

PU-239040 3.68-02 PU-239040 I .2E +01 

TH-232 3.4E-01 TH-232 I.lE+02 

U-238 1.9E+01 U-238 6.2E+03 - 
Total Palhw O.OE+OO 

~ 

Inhalation/Soil 
Compound - lnlalrc !Q 

Aracnic 3.08-09 
Beryllium 6.2E-10 
Cadmium 4.9E-10 

Lead 1.lE-OS 
TH-TOTAL O.OE + 00 
U-TOTAL 8.88-08 

Bcnzo(a)anlhraccnc 3.8E-10 
Bcnzo(a)pyrcnc 4.5E-10 
Bcnzo(b)fluoranlhcnc 4.18-10 

Chromium 6.88-09 5.5E-07 1.2E-O: 

Aroclor-1254 2.48-10 

Bcwo(p,h,i)pcrylcnc o.oe+oo 
Bcnzo(k)fluoranlhcnc 3.3E-10 
his(2-Elhylhcxyl) phthalorc 4.18-09 
Carbuolc 5.8E-I 1 
Chryscnc 4.5E-10 
Dibcnzo(a,h)anlhraccnc 1.3E-10 

Indcno(l,2,3-cd)pyrcnc 3.OE-10 
Dibcnzofuran O.OE+OO 

Phcnanlhrcnc o.oe+oo 
Tolal Pathway 1.2E-0; 

IngcstiodSoil 
Compound - lnlakc RfDo !Q 

9.8E-07 3.OE-04 3.3E-0 
2.1E-07 S.OE-03 4.2E-0 
I .68-07 1 .OE-03 1.6E-0 
2.38-06 5.OE-03 4.5E-0 

Arscnic 
Bcryllium 
Cndmium 
Chromium 

TH-TOTAL 3.48-06 
U-TOTAL 
Aroslor- 1254 8.IE-08 

Lcad 3.8E-06 

2.9E-05 3.0e-03 9 . 8 ~ - 0  

&nzo(a)nnlhraccnc 1.2E-07 
Bcnzo(a)pyrcnc 1.5E-07 
Bcnzo(b)fluornnlhcnc I .4E-07 
Bcnzo(g,h,i)pcrylcnc 8.68-08 

&nzo(k)fluoranlhcnc l.lE-07 
his(2-Ethylhcxyl) phlhslarc I .4E-06 2.OE-02 6.8498-0 
Carbnzolc I .9e-08 
Chryscnc 1 SE-07 
Dibcnzo(a,h)anlhraccnc 4.48-08 
Dibcnzofuran 5.88-09 4.OE-03 1.438E-0 
Indcno( I ,2,3-cd)pyrcne 9.98-08 
Phcnanthrcnc 2.28-07 

Tolal Pnlhw 1.4E-0 



a 

Dcrmal ContactfSoil I 
I 

TABLE BJ.5-9 ( C O O ~ ~ I I ~ )  

Extcmal RadiatiodSoil 
m Compound w c  RT[)o 

cs-137 8.1E-06 
NP-237 8.38-06 
PU-238 6.E-06 

RA-226 2.2E-05 
RA-228 1.9E-OS 
SR-90 9.1E-06 
TH-228 3.4E-05 
TH-230 5.28-04 
TH-232 1 SE-05 
U-234 2.4E-04 

U-238 8.28-04 

pu-23904 I . 6 ~ - 0 6  

U-235036 2.OE-05 

Not Applicablc 

ChPmicYl iipznrd 
Dcrmal ContastfSoil 

Compound RfDldcm) a 
Ex~cmal RdiatiodSoil 

Arsenic 5.7E-OS 2.9E-04 2.OE-01 
Bclyllium 1.2E-07 5.OE-05 2.4E-0: 
Cadmium 9.SE-08 5.OE-05 1.9E-02 
Chromium 1 .3~-06  2 .3~-03  HE-04 

U-TOTAL I .~E-OS 1 . 5 ~ - 0 4  1.1~-qi  

Lcad 2.2E-06 
TH-TOTAL 

Aroclor-1254 I .4E-06 
Bcnzo(a)anlhraccnc 
Bcnzo(a)pyrcnc 
Bcnzo(b)fluornnthcnc 
Bcnz0Q.h ,i)pcrylcnc ISE-06 

Bcnzo&)fluoranlhcnc 

Carbazolc 

Dibcnzo(a,h)anthraccnc 
Dibcnxofuran 4.OE-03 O.OE+OO 
Indcno( 1,2,3-~d)pyrcnc 
Phcnanthrcnc 3.88-06 

bie(2-Elhylhcxyl) phlhalatc 3.28-07 1.8E-02 1.75E-05 

Chly8Cf lC  

Total Pathway 1 .2E-Ol 

Not Applicablc 

Total - 

3.E-03  
2.48-03 
2.1E-03 
I .3E-a2 

I .2E-0 I 

a .~E-OS 

1.4E-06 

Total Pathway O.OE+OO 1.4E-01 

Total R” + Chcm: 1x1 

crr 

LSSLGK. XLS107/944:21 PM 
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TABLE B.3.5-10(d 
FUTURE, OFF-PROPERTY FARMER (RME VALUES) 

LIME SLUDGE PONDS -ACE SOIL 
CARCINOGEMC RISK 

Radiation Risk 
Inhalation of ParticulateslSoil 

Compound Conc’n in Air (pCilm3) & ’ Risk 
CIS-137 1.24E-07 1 . 4 E M  1.9E-ll 2.7E-13 -- 
NP-237 1.28E-07 I . 5 E M  2.9E-08 4.3E-10 
PU-238 I .02E-07 I . 2 E M  3.9E-08 4.6E-10 
PU-239R40 2.39E-08 2.8E-03 3.8E-08 l.lE-10 
RA-226 3.40E?7 3.9E-02 3.0E-09 1.2E-10 
RA-228 2.90E-07 3 . 4 E M  6.6E-IO 2.2E-1 I 
SR-90 I .39E-07 I . 6 E M  6.2E-I I 1 .OE-12 
TC-99 O.OOE+OO O.OE+OO 8.3E-12 O.OE+Oc 
TH-228 5.15E-07 6.0E-02 7.8E-08 4.7E-09 
TH-230 7 . 9 3 ~ 4 6  9 . 2 ~ - 0 1  2 . 9 ~ - 0 ~  2 . 7 ~ 4 8  
TH-232 2.31E-07 2.7E-02 2 . 8 ~ - 0 8  7 . 5 ~ - 1 a  

u - m n 3 6  3.1E-07 3.66-02 2 . 5 ~ - 0 8  ~ . O E - I O  
U-238 1 . 3 ~ - 0 5  I .SE+OO ~ . 2 0 ~ - 0 8  7 . 6 ~ - 0 8  

U-234 3.72E-06 4.3E-01 2.6E-08 1.IE-08 

Total Pathway: I.2E-0 

Chemical Risk 
Inhalation of ParticulateslSoil 

I 

I Compound Conc’n (mdm3) - Intake Risk 
1.3E-09 8.2E-11 I.SE+OI 1.2E-09 Arsenic 

Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Aroclor-I254 
Benzo(a)enthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carhazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dihenzofuran 
Indeno( I ,2.3-cd)pyrene 

2.7E-IO 1.7E-11 8.4E+OO 1.5E-10 
2.1E-IO 1.4E-ll 
2.9E-09 1.9E-10 4 . IE+00 7.8E-IO 
4.9E-09 3.2E-IO 

O.OE+OO O.OE+OO 
3.8E-08 2.5E-09 
I.OE-IO 6.78-12 
I .6E-IO 1 .OE-1 I 8.9E-01 9.3E-12 

6.1 7.7E-I I 2.OE-IO 1.3E-11 
1.8E-10. 1.1E-I1 7.SE-01 8.6E-12 

O.OE+OO O.OE+OO 
1.4E-10 9.2E-12 3.2E-01 2.9E-12 
1.8E-09 l .lE-IO 
2%-I I I .6E-12 
2.OE-10 1.3E-1 I 2.7E-02 3.4E-13 
5.7E-1 I 3.7E-12 6.8€+00 2.5E-11 

0.OEi-00 O.OE+OO 
1.3E-IO. 8.3E-12 1.7E+00 1.4E-11 

Total - 
2.7E-13 
4.3E-IO 

. 4.6E-IO 
l.lE-10 
I .2E-10 
2.2E-I 1 
I .OE-12 

O.OE+OO 
4.7E-09 
2.7E-08 

1.1E-08 

7.6Ed8 

7.5E-10 

9.OE-IO 

I.2E-09 
I SE-IO 

7.8E-IO 

O.OE+OO 
9.3E- 12 
7.7E-I I 
8.6E-12 

2.9E-12 
O.OE+OO 
O.OE+OO 

3.46-13 
2.5E-11 

I .4E-1 I 
Phenanthrene O.OE+OO O.OE+OO 

Total Pathway: 2.3E-0! 
Total Rud + Chem l.2E-07-q a 

. .  



TABLE B.35-10(a) (contioued) 

NON-CARCINOGENIC HAZARD 
Radiation Hazard 

inhalation of ParticulateslSoil 
Compound Conc'n-Air (pCilm3) Intake Rfi)o &d 

(3-137 1.24E-07 I . 4 E M  
NP-237 1 .28847 1.5E-02 
PU-238 1.02E-07 1.2E-02 

2.39E-08 2.8E-03 
3.40E-07 3 . 9 E M  

RA-228 2 . W E 4 7  3.4E-02 
SR-90 1.398-07 1.6E-02 
TC-99 0.00E+00 O.OE+OO 
TH-228 5.15E-07 6.OE-02 
TH-230 7 .93646 9.2E-01 
TH-232 2.31E-07 2.7E-02 
U-234 3.72E-06 4.3E-01 

3.09E-07 3.6E-02 

PU-239R40 
RA-226 

U-235/236 
U-238 1.26E-05 1.5E+00 1 

Total Pathway: O.OE+OO 

Chemical Hazard 
Inhalation of ParticulateslSoil 

Compound Conc'n (mg/m3) intake RfDo &d 
Arsenic 
Beryllium 
Cadmium 
khromium 
L a d  
TH-TOTAL 
U-TOTAL 
Andor-1254 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(h)flucirantheno 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
his(2-Ethylhexyl) phthalate 
Carhazole 
Chrysene 
Dihrnzo(a.h)anthracene 
Dibenzofuran 
Indeno(l.2.3-cd)nvrme 

1.27E-09 8.2E- 1 I 
2.69E-IO 1.7E-11 
2.13E-10 1.4E-11 
2 .94849 1.9E-10 

0.00E+00 O.OE+OO 
3.80E-08 2.5E-09. 

4 . n 8 ~ - 0 9  ~ . ~ E - I o  

I .04E-10 6.76-12 
1.61E-10 I.OE-11 
1.95E-10 I .3E-I 1 
I .77E-10 I .IE-l1 

0.00E+00 O.OE+OO 
1.42E-10 9.26-12 
1.77E-09 l.lE-10 
2.48E-11 1.6E-12 
I .95E-l0 I .3E-1 I 
5.67E-1 I 3.7E-12 

0.00E+00 O.OE+OO 
1.28E-IO 8.3E-12 . . . ... 

Phenanthrene ' 0.00E+00 O.OE+OO 
Totd Pathway: O.OE+O( 

- Total 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

0.0 

O.OE+OO 

O.OE+OO 
0.OE+00 

I 
FER\CRUZRI\ABQ\LSSLOFFF.XLS\lIZ71~; 7 5 1  Ah1 Total Rad + Chrm O.OE+OO Total: O.OE+ 



TABLE B.3.5-10(b) 
FUTURE, OFF-PROPERTY CHILD 

LIME SLUDGE PONDS: SURFACE SOIL 
CARCINOGEMC RISK 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOT A L 
Aroclor- 1254 
Benzo(b)anthracene 
Benzo(b)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylenc 
Benzo&)fluoranthene 
Iiin(2-Ethylhexyl) phthnlnte 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracenc 
Dibenzofuran 
Indene( I ,2,3-cd)pyrene 
Plirnanthrenc 

I\ABQ\WSIDFCF.XIS\I127/94; 7:52 AM 
I 

Rodintion Risk 

cs-137 1.24E-07 2.6E-04 1.9E-I 1 4.9E-15 
NP-237 1.28E-07 2.7E-04 2.9E-08 7.8E-12 
PU-238 1.02E-07 2.1E-04 3.98-08 8.46-12 
PU-239I240 2.39E-08 5.OE-05 3 . 8 8 4 8  I .9E-12 
RA-226 3.40E-07 7.1E04 3.0E-09 2.IE-12 
RA-228 2.90E-07 6.1E-04 6.6E-10 4.OE-13 
sm-w 1.39647 2.9E-04 6.2E-I I 1.8E-14 
TC-99 0.00E+00 O.OE+OO 8.3E-12 O.OE+OC 
TH-228 5.15E-07 I.IE-03 7.8E-08 8.4E-11 
TH-230 7.93E-06 1 . 7 E M  2.9E-08 4.8E-IO 
TH-232 2.31E-07 4.9E-04 2.8E-08 1.4E-I I 
U-234 3.72E-06 7.8E-03 2.6E-08 2.OE-IO 
U-23SR36 3.1E-07 6.SE-04 2.SE-08 1.6E-1 I 
U-238 I .3E-05 2 . 6 E M  5.20E-08 1.4E-09 

Total P d ~ w s y :  2.2E-0S 
I Chemical Risk 

Inhalation of ParticulateslSoil 
Compound Conc'n Imnlm3) - Intake w. Risk 

1.3E-09 7.OE-12 1.5E+OI l .lE-10 
2.7E-10 1.5E-12 8.4E+OO 1.2E-ll 

I 2.1E-IO 1.2E-12 
2.9649 1.6E-11 4 . I E + 0 0  6.6E-11 
4.96-09 2.7E-11 

O.OE+OO O.OE+OO 
3.8E-08 2.IE-10 
I.OE-IO 5.7E-13 
1.6E-IO 8.8E-13 8.9E-01 7.9E-13 
2.OE-IO l.lE-12 6.1 6.5E-12 
1.8E-10 9.7E-13 7.SE-01 7.3E-13 

O.OE+OO O.OE+OO 
1.4E-10 7.8E-13 3.2E-01 2.5E-13 
I .RE-09 0.7E-I? 
2.SE-l l  1.4E-13 
2.OE-10 l.lE-12 2.7E-02 2.9E-I4 
5.7E-11 3.IE-13 6.8E+OO 2.IE-12 

O.OE+OO O.OE+OO 

O.OE+OO 0.OEtOO 
1.3E-10 7.OE-13 1.7E+OO 1.2E-12 

Total Pathwav: 2.OE-IC 

Total 

4.9E-I 5 
7.8E-12 
8.48-12 
I .9E-12 
2.IE-12 
4.OE- 13 
1.8E-14 

O.OE+OO 
8.4E-I1 
4.8E-IO 
I .4E- I 1 
2.OE-IO 
I .6E-I 1 
I .4E-09 

I .IE-10 
1.2E-l I 

6.6E-I 1 

O.OE+OO 
7.9E-13 
6.5E-12 
7.3 E- I3 

.2.SE-13 
O.OE+OO 
O.OE f 00 

2.96-14 
2.IE-12 

I .2E-12 

Tofal Rad t Chrni 2.4E-091-q e 



FER\CRU2RI\ABQ\LSSLDFCF.XlS\l/27/94: 752 AM 

Compound Conc'n-Air (pCilm3) intake RfDo 
CS-137 I .24E-07 2.6E-04 
NP-237 1.28E-07 2.7E-04 
pu-238 1 B2E-07 2.1E-04 
PU-239l240 2.39E-08 5.0E-05 
RA-226 3.40E-07 7.1 E-04 
RA-228 2.90E-07 6.1 E-04 
SR-90 1.39E-07 2.9E-04 
TC-99 O.OOE+OO O.OE+OO 
TH-228 5.15E-07 l.lE-03 
TH-230 7.93E-06 1-.7EM 
TH-232 2.31E-07 4.9E-04 
U-234 3 . 7 2 8 4 6  7.8E-03 
U-239236 3.09E-07 6.58-04 
U-238 I .26E-05 2.6E-02 

TABLE B.3.5-10(b) (continued) 

NON-CARCINOGENIC HAZARD 

Chemical Hazard 
Inhalation of ParticulateslSoil 

Compound Conc'n (malm31 & Hazard 
Arsenic 1.27E-09 8.IE-11 
Beryllium 2.69E-10 1.7E-11 
Cadmium 2.13E-IO 1.4E-II 
Chromium 2 .94649 1.9E-IO 
Lcad 4.88E-09 3.lE-IO 
TH-TOTAL ' O.OOE+OO O.OE+OO 
U-TOTAL 3.808-08 2.4E-09 
Aroclor: 1254 ' 1.04E-10 6.6E-12 
Benzo@)anthracene I .61 E-IO I .OE- 1 I 
Benzo@)pyrene 1.95E-10 1.2E-1 I 
Benzo@)fluoranthene 1.77E-10 1.1 E- 1 I 
Benzo(g,h,i)perylene 0.00E+00 O.OE+OO 
Benzo(k)fluoranthene 1.42E-IO 9. I E- 12 
bis(2-Ethylhexyl) phthalate 1.77E-09 l.lE-10 
Carbazole 2.48E-I I I .6E-l2 
Chrysene 1.9SE-10 1.2E-11 
Dibenzo(a.h)anthracene 5.67E-11 3.6E-12 
Dibenzofuran 0.OOE+00 O.OE+OO. 
lndeno( 1,2,3-cd)pyrene 1.28E-10 8.2E-12 
Phenanthrene 0.00E+00 O.OE+OO 

ToIrI P H t h W H y :  O . Q E - t  (K1 

I Rndintion Anzard 
Inhalafion of ParticulaferlSoil Total 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

0.0 

O.OE+OO 

O.OE+OO 
O.OE+OO 



TABLE B.3.5-11(ii) 
FUTURE, OFF-PROPERTY FARhlER 

u n I E  SLUDGE PONDS: BEEF AND MILK (DUST AFFECTED) 

~~~~~ ~ 

Ingestion of Beef 
Compound Conc'n (pCilkg) - Intake w 

cs-137 9.94E-04 1.8E+OO 2.8E-I I 5.IE-I I 
NP-237 2.79E-06 5.1E-03 2.2E-10 l.lE-12 
PU-238 2.01E-08 3.78-05 2.2E-10 8.1E-15 
PU-239R40 4.74E-09 8.7E-06 2.3E-10 2.OE-15 
RA-226 3.37E-05 6 . 2 E M  1.2E-IO 7.4E-12 
RA-228 2 .78645 5 . I E M  I.OE-10 5.1E-12 
SR-90 1.73E-05 3 . 2 E M  3.6E-I1 I.IE-12 
TC-99 O.OOE+OO O.OE+OO 1.30E-I2 O.OE+OO 
TH-228 I.IIE-06 2.0E-03 5.SE-11 l.lE-13 
TH-230 1.88E-05 3.5E-02 1.3E-1 I 4.5E-13 
TH-232 5.48E-07 1.OE-03 1.2E-I1 1.2E-14 
U-234 2.94E-04 5.4E-01 1.6E-I I 8.7E-12 
U-235R36 2.45E-05 4 . 5 E M  1.6E-ll 7.2E-13 
U-238 ' 1 . W E 4 3  1.8E+OO 2.8E-I I 5.2E-1 I 

I Rndiati 

I Chem 
Ingestion of Beef 

Arsenic I .OE-06 I .OE-09 I .8E+00 1.8E-09 
Compound Conc'n (malkd  - lnfekc &sJ 

Beryllium I.IE-07 I.1E-IO 4.3E+OO 4.7E-IO 
Cdmium 5.OE-07 5.2E-IO 
Chromium 6.4E-06 6.68-09 

TH-TOT AL O.OE+OO O.OE+OO 
U-TOTAL 3.0E-06 3.IE-09 
Aroclor-I254 I.IE-06 I.IE-09 7.7E+OO 8.9E-09 

Lead 5 . 8 8 4 7  6.OE-IO 

Benzo(a)anthracene , 3.88-07 3.9E-10 l.lE+OO 4.3E-IO 
Bcmo(r)pyreoe I.IE-06 1.1E-09 7.3EtOO 8.2E-09 
Benzo(b)fluoranthenc 3.9E-06 4.OE-09 9.0E-01 3.68-09 
Benzo(g, h , Qperylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene 6.3E-06 6.5E-09 3.8E-01 2.5E-09 

Carbazole O.OE+OO O.OE+OO 2.0E-02 O.OE+OO 
bis(2-Ethylhexyl) phthalate 8.7E-08 8.9E-I I I .4E-02 I .2E-12 

Chrysene 4.6E-07 4.7E-IO 3.2E-02 1.5E-11 
Dibenzo(a,h)anthrscene 3.1E-07 3.2E-IO 8 . IE+00 2.6E-09 
Dibenzofuran O.OE+OO O.OE+OO 

Phenanthrene O.OE+OO O.OE+OO 
Indeno(l.2,3-cd)pyrene O.OE+OO O.OE+OO 2.OE+00 0.0€+00 

Total Pathway: 2.8E-08 

\ABQ\LBFOFWD.XLS\l127/94; 753 AM Total Rad + Chrm 2.9E-08 

Curcinogcnic Risk 
i 

IngestiodMilk 
Compound Conc'n-Milk (PCilL) & m 

CS-137 3.48E-04 2.6E+OO 2.8E-I I 7.2E-ll 
NP-237 2.54E-07 1.9E-03 2.2E-IO 4.1E-13 
PU-238 4.02E-09 3.0E-05 2.2E-IO 6.5E-15 
PU-239Rh 9.486-10 7.0E-06 2.3E-10 1.6E-IS 

6.06E-05 4.5E-01 I .2E-10 5.3E-I I ~;::;;: 5.00E-05 3.7E-01 I .OE-10 3.7E-I I 
SR-90 8.65E-05 6.4E-01 3.6E-1 I 2.3E-I I 
ITC-99 O.OOE+OO O.OE+OO 1.3E-I2 O.OE+OO 
TH-228 9.23E-07 6.8E-03 5.5E-11 3.7E-13 
TH-230 I .57E-05 1.2E-01 1.3E-1 I 1.5E-I2 
TH-232 4.57E-07 3.4E-03 1.2E-1 I 4.OE-14 
U-234 8.83E-04 6.5E+OO I .6E-I 1 I .OE-10 
U-235/236 7.35E-05 5.4E-01 1.6E-1 I 8.66-12 
U-238 3.01E-03 2.2E+01 2.8E-I 1 6.2E-IO 

Tolal Pnfhway: 9.2E-10 

mRiSk-- 
InnesfiodMilk 

Compound 
Arsenic ' 

Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOT A L 
Aroclor- 1254 
Benzo(a)anfhraccne 
Benzo(a)pyrene 
Benzo@)fluoranlhene 
Benzo(g,h,i)pcrylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chryseno 
Dihcnzo(a .h)anthracene 
Dibcnzofuran 
Indeno(l.2,3-cd)pyrene 
Phenanthrene 

P 

Conc'n-Milk (mnlL) & 
3.0E-08 1.2E-IO 1.8E+OO 2 2E-IO 
9.6E-I I 3.9E-13 4.3E+OO 1.7E-12 
9.2E-08 3.8E-IO 
1.7E-06 7.2E49 
4.8E-07 2.0E-09 

O.OE+OO O.OE+OO 
9.0E-06 3.7E-08 
3.5E-07 I.5E-09 7.7E+OO I .  I E 4 8  

3.4E-07 1.4E-09 7.3E+OO I.0E-08 
1.2E-06 S.OE-09 9.OE-01 4.5E-09 

2.0E-06 8.2E-09 3.8E-01 3.1E-09 

O.OE+OO O.OE+OO 2.OE42 O.OE+OO 

1.2E-07 4.9E-IO l.lE+OO 5.4E-10 

O.OE+OO O.OE+OO 

2.7E-08 l.lE-IO I.4E-02 1.6E-12 

I 6.OE-IO 3.2E-02 I .9E-I I 
9.YE-08 J.IE-IO 8.1E+OO 3.3E-09 

O.OE+OO O.OE+OO 
OOE+OO O.OE+OO 2.OE+00 O.OE+OO 
O.OE+OO O.OE+OO 

I 
Total Pathway: 3.3E-08 

i. 

1.2E-IO 
I S E - I 2  
I.5E-14 
3.6E-15 

.6. I E-I 1 
4.2E-I I 
2.4E-1 I 

O.OE+OO 
4.9E-13 
2.OE-I2 
5.2E- 1 4 
l.lE-10 
9.4E- I 2  
6.7E-10 

2.0E-09 
4.7E-IO 

2.OE48 
9.7E-IO 
1 .BE48 
8.IE-09 

5.6E-09 

O.OE+OO 

5.9E-09 

O.OE+OO 

2.8E- 12 

3.4E-I1 

Total Rad + Chem 3.4E48 ZJ*J/: T 



Carcinogenic Risk 1.3 -.' 
Radiation Rick _.... 

'.C Ingation of Bccf Ingcstion/Milk 
Conc'n-Milk (pCi/L) fntakc a && , Compound Conc'n (pcilkg) Compound 

': CS-137 0.00E+00 O.OE+OO 2.8E-11 O.OE+OO CS-137 O.OOE+OO O.OE+OO 2.8E-11 O.OE+OO 
Np-237 o.ooe+oo O.OE+OO 2 . 2 ~ 1 0  o.oe+oo NP-a37 0.00€+00 0.OE+00 2.2E-10 O.OE+OO 

'. PU-238 o.ooe+oo O.OE+OO 2.212-10 O.OE+OO PU-238 O.OOE+OO O.OE+OO 2.2E-IO O.OE+OO 
? PU-239f240 O.OOE+OO o.oe+oo 2 x - 1 0  O.OE+OO p u - 2 3 9 ~ ~ 4 0  o.ooe+oo O.OE+OO 2 . 3 ~ - I O  O.OE+OO 

RA-226 0.00@+00 O.OE+OO l.2E-10 O.OE+OO RA-226 0.00E+00 O.OE+OO 1.2E-10 O.OE+OO 
RA-228 o.ooe+oo O.OE+OO 1 . 0 ~ - I O  O.OE+OO RA-22s 0.00€+00 O.OE+OO 1.OE-10 O.OE+OO 
SR-90 0.00€+00 O.OE+OO 3.6E-11 O.OE+OO SR-90 O.OOE+OO O.OE+OO 3.6E-11 0.OE+00 
TC-99 2.6se-01 4 . 9 ~ + 0 2  1.30~-12 6 .3~-10  TC-99 3.12E-01 2.3E+03 1.3512 3.OE-09 
TH-228 o.ooe+oo o.oe+oo 5 x - 1 1  O.OE+OO 111-228 O.OOE+OO O.OE+OO 5 . x - 1 1  O.OE+OO 
TH-230 O.OOE+W O.OE+OO 1.3E-11 O.OE+OO TH-230 0.00E+00 O.OE+OO 1.3E-11 O.OE+OO 
TH-232 O.OOE+OO o.oe+oo 1.2~-11  O.OE+OO ~ ~ - 2 3 2  0.00E+00 O.OE+OO 1.2E-11 O.OE+OO 
U-234 o.ooe+oo O.OE+OO i.6e-11 O.OE+OO u-234 O.OOE+OO O.OE+OO 1.6E-11 O.OE+OO 

U-231-1 o.ooe+oo o.oe+oo 2.8e- i i  o.oe+oo u-23s O.OOE+OO O.OE+OO 2.8E-11 O.OE+OO 
U-235036 O.OOE + 00 0.OE + 00 I .6E- 1 1 0 .0E + 00 U-235036 0.00E+00 O.OE+OO 1.6E.11 O.OE+OO 

To& 

O.OE + 00 
0.OE+00 
O.OE + 00 
O.OE+OO 
O.OE+OO 
O.OE +00 
o.oe+oo 

- 

3.6E-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O . O E + O O  
O.OE+OO 

O.OE+OO 
0.OE+00 

o.oe+oo 
O.OE+OO 
O . O E + O O  
O.OE + 00 

O.OE +00 
O.OE+OO 
O.OE+OO 
O.OE + 00 
O.OE+OO 

O.OE + 00 

Total Pathway: 6.3E-IO Total Pathway: 3.OE-09 

Chmicnl Riek .I 

Ingentiun of Uccl Inpcnlion/Milk 
Comwund Conc'a(maAp) & Risk Compound Conc'n-Milk (ma/Ll S&oJ !t& 

Arsenic O.OE+OO O.OE+OO 1.8E+00 O.OE+OO Arsenic O.OE+OO O.OE+OO i . s ~ + o o  o.oe+w 
Beryllium O.OE+OO O.OE+OO 4.3E+00 0.0@+00 Beryllium O.OE+OO O.OE+OO 4.3E+00 O.OE+OO 
Cadmium O.OE+OO O.OE+OO Cadmium O.OE+OO O.OE+OO 
Chromium o.oe+oo o.oe+oo Chromium O.OE+OO O.OE+OO 
Lced O.OE+OO o.oe+oo Lead O.OE+OO O.OE+OO 
TH-TOTAL O.OE+OO o.oe+oo TH-TOTAL O.OE+OO O.OE+OO 
U-TOTAL O.OE+OO O.OE+OO U-TOTAL O.OE+OO O.OE+OO 
Aroclor-1254 O.OE+OO O.OE+OO 7.7E+OO O.OE+OO Aroclor-1254 O.OE+OO o.ae+w ~ . Z + O O  O.OE+OO 
&nzo(a)anthraccne O.OE+OO O.OE+OO l.lE+OO O.OE+OO Benzo(a)anthraccne O.OE+OO O.OE+OO l.lE+OO O.OE+OO 
Bcnzo(a)pyrrnc O.OE+OO O.OE+OO 7.3E+00 O.OE+OO Bcnzo(a)pyrene O.OE+OO O.OE+OO 7.3E+OO O.OE+OO 
Bcnzo(b)fluoranthcne O.OE + 00 O.OE + 00 9.OE-0 1 O.OE + 00 Bcnzo(b)fluoranthcne O.OE+OO O.OE+OO 9 .0~-01  O.OE+OO 
&nzo(g,b,i)pcrylcnc O.OE+OO o.oe+oo Bcnzo(g,h,i)perylenc O . O E + O O  O.OE+OO 
&nzo(k)tluoran&cnc O.OE+OO O.OE+OO 3.8E-01 O.OE+OO Bcnzo(k)fluoranthcnc O.OE+OO O.OE+OO 3.8E-01 O.OE+OO 
bis(2-Ethylhcxyl) phthalate O.OE+OO O.OE+OO 1.4E-02 O.OE+OO bis(2-Elhylhcxyl) phthalate O.OE+OO O.OE+OO 1.4E-02 O.OE+W 
Carbazole O.OE+OO O.OE+OO 2.OE-02 O.OE+OO Carbazole O.OE+OO O.OE+OO 2.OE-02 O.OE+OO 
Chrysenc O.OE+OO O.OE+OO 3.2E-02 O.OE+OO Chryscnc O.OE+OO O.OE+OO 3.2E-02 O.OE+OO 
Dibcnzo(a,h)anlhraccnc O.OE+OO O.OE+OO 8.1E+00 O.OE+OO Dibcnzo(a,h)anthraccnc O.OE+OO O.OE+OO S.IE+OO 0.OE+00 
Dibcnzofuran o.oe+oo o.oe+oo Dibcnzofuran O.OE+OO O.OE+OO 
Indcno( 1.2,3-cd)pyrrnc O.OE + 00 O.OE+OO 2.OE+OO O.OE+OO lndcno( 1.2.3-cd)pyrcnc O.O@+00 O.OE+OO 2.OE+00 O.OE+OO 
Phcnanthrenc O.OE+OO O.OE+OO Phcnanthrcnc O.OE+OO O . O E + O O  

Total Pathway: O.OE+OO To!al Pathway: O.OE+OO 

Total Rad + Chcm 6.3E-10 

FER\CRUZRI\ABQ\LBFOFRFW.XLS\IR7/94; 7 5 5  Ah4 

1.2E-10 
1.5E-I2 
I.5E-14 
3.6E- 15 
6 . 1 ~ - i i  
4 . 2 ~ - 1 1  
2 . 4 ~ - I  I 
3.68-09 
4.9E-13 
2.OE-I2 
5.2E-14 
I.IE-10 
9.4E-I2 
6 .E-10  

2.OE-09 
4.7E-10 

2.OE-08 
9.7E- 10 
I m - 0 8  
s.ie-09 n-n 

5.6E-09 2 ?  
2.88-12 2 :  

0.OE+00 Po 5 
3.4E-I1 $r 0 , - A 
5.9E-09 J 

2: 
6.6E-081 &, 252 

Tofal Rad + Chcm 3.OE-09 

@@ ... 
a- - 



TABLE B.3.5-11(a) (continued) 
FUTURE, OFF-PROPERTY FARMER 

LIME SLUDGE PONDS: BEEF AND MILK ( D u m  AFFECTED) 

Rad 
Ingestion of Beef 

Compound Conc'n C C i l k g  m e  
CS-137 9.9E-04 l.SE+OO 
NP-237 2.8E-06 S.lE-03 
PU-238 2.0E-08 3.7E-05 
pu-239n40 4.7E-09 8.78-06 
RA-226 3.4E-05 6.2E-02 
RA-228 2.88-05 5.1E-02 
SR-90 1.7E-05 3.2E4Q 
TC-99, O.OE+OO O.OE+OO 
TH-228 1.1 E 4 6  2.0E-03 
TH-230 . 1.9E-05 3.5E-02 
TH-232 5.5E-07 1 .OE-03 
U-234 2.9E-04 5.4E-01 
U-239236 2.5E-05 4.5E-02 
U-238 1.0E-03 1.8E+OO 

Total Pathway: O.OE+O( 

Che 
Ingestion of Beef 

Compound COnC'n (mdkg) Intake RtD(o) Hezard 
Arrrenic I .OE-06 I .OE-09 3 .OE-04 3.5E-0 
Beryllium 1.1E-07 l.lE-IO 5.0E-03 2.2E-0 
Cadmium 5.0E-07 5.2E-IO l.OE-03 5.2E-0 
Chromium 6.4E-06 6.68-09 5.0E-03 1.3E-0 

TH-TOTAL O.OE+OO O.OE+OO 
U-TOTAL 3.0E-06 3.1E-09 3.0E-03 1 .OE-0 
Aroclor-1254 l.lE-06 1.1E-09 

Benzo(a)pyrene 1.1E-06 1.1E-09 
Benzo@)fluoranthene 3.9E-06 4.0E-09 
Benzo(g,h,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene 6.38-06 6.58-09 

Carbazole O.OE+OO O.OE+OO 

Lead 5.8E-07 6.OE-10 

Benzo(a)anthracene 3.8E-07 3.9E-10 

bise-Ethylhexyl) phthalate 8.7E-08 8.9E-11 2 .OEM 4.4E-0 

Chrysene 4.6E-07 4.7E-10 
Dibenzo(a,h)anthracene 3.1E-07 3.2E-IO 
Dibenzofuran O.OE+OO O.OE+OO 4.0E-03 O.OE+Oc 
lndeno(l,2,3-cd)pyrene O.OE+OO O.OE+OO 
Phenanthrene O.OE+OO O.OE+OO 

Total Pathway: 6.4E-01 

:al Hazard 
1ngestionlMilk 

Compound Conc'n-Milk (mnlL1 Rfi>o Hazard 
Arrcoic 3.OE-08 I .2E-IO 3.OE-04 4.2E-07 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Aroclor-1254 
Benzo(8)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g ,h ,i)perylene 
Benzo(k)fluoranthene 
bise-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a, h)anthracene 
Dihrnzofuran 
Indrno( 1,2.3-cd)pyrene 
Phenanthrene 

Non-carcinogenic Hazard 
ion Hazard 

~~ 

IngestionlMilk 
Compound Conc'n-Milk (pCi/L) 

CS-137 3.48E-04 2.6E+00 
NP-237 2.54E-07 1.9E-03 
PU-238 4.02E-09 3.OE-05 

RA-226 6.06E-05 . 4.5E-01 
RA-228 5.00E-05 3.7E-01 
SR-90 8.65E-05 6.4E-01 
TC-99 O.OOE+OO O.OE+OO 
TH-228 9 .23847 6.8E-03 
TH-230 1.57E-05 1.2E-01 
TH-232 4.57E-07 3.4E-03 
U-234 8.83E-04 6.5E+00 
U-239236 7.35E-05 5.4E-01 

PU -23 9R40 9.48E-10 7.OE-06 

U-238 3.01E-03 2.2E+Ol 
Total Pathway: O.OE+W 

RI\ABO\LBFOFRFD,XIS\l/27/95: 7:53 A M  T~IIIII R n d  + Chriii h.4E-06 ""Q 

3.9E-13 5.0E-03 7.9E-ll 
3.8E-10 I . O M 3  3.8E-07 
7.28-09 5.0E-03 1.4E-06 
2.OE-09 

O.OE+OO 
3.7E-08 3 .OE-03 1.2E-05 
1 SE49 

I .4E49 
5.0E-09 

8.2E-09 

O.OE+OO 

4.9E-10 

O.OE+OO . 

l.1E-IO 2.0E-02 5.6E-09 

6.OE-10 
4.1 E- IO 

O.OE+OO 4.0E-03 O.OE+OC 
O.OE+OO 
O.OE+OO 

' Total Pathway: I SE-01 

9.6E-I I 
9.2E-08 
I .7E-06 
4.8E-07 

O.OE+OO 
9.0E-06 
3.56-07 
1.2E-07 
3.4E-07 
1.2E-06 

O.OE+OO 
2.0E-06 
2.7E-08 

O.OE+OO 
1 SE-07 
9.9E-08 

O.OE+OO 
O.OE+OO 
O.OE+OO 

Tcitnl R n d  + Chrin I .SE-05 

3 .9E46 
2.2E-08 

, 4.9E-07 
2.7E-06 

1.3E-05 

1 .OE-08 

O.OE+OO 



TABLE B.3.S-ll(n) (eonhued) 
FUTURE, OFF-PROPERTY FARMER 

LlME SI,UDC.E PONlN: BEEF AND MU.K (GROUNDWATER AFFECTED) 
I 

R n d i P  

Comwuod Conc'n foCikeJ & RfDo W 

- 
lngcstion of &cf 

cs- 137 O.OE+OO O.OE+OO 
NP-237 O.OE+OO O.OE+OO 
PU-238 O.OE+OO O.OE+OO 
PU-239R40 O.OE+OO O.OE+OO 
RA-226 O.OE+OO O.OE+OO 
RA-228 O.OE+OO O.OE+OO 
SR-90 O.OE+OO O.OE+OO 
TC-99 , 2.7E-01 4.9E+M 
TH-228 O.OE+OO O.OE+OO 
TH-230 O.OE+OO O.OE+OO 
TH-232 O.OE+OO O.OE+OO 
u-234 O.OE+OO O.OE+OO 
U-23St236 O.OE+OO O.OE+OO 
U-238 O.OE+OO O.OE+OO , 

Total Pathway: O.OE+W 

NP-237 
PU-238 

RA-226 

SR-90 
TC-99 
TH-228 

PU-239R40 

RA-228 

TH-230 
TU-232 
U-234 
U-235n36 
U-238 

in-carcinogenic Hazard 
on Hntard 

Ingcstiodklilk 
Comwund Conc'n-Milk (pCi/L) RfDo 

cs-137 O.OOE+OO O.OE+OO 

ChpmienlHUprd 
Ingestion of Bccf Ingcstiodklik 

Comwund Conc'n(mpk& & RfDo Comwund Conc'n-Milk (rnp/L) RID(o) qezard 
Arsenic O.OE+OO O.OE+OO 3.OE-04 O.OE+OO Arsenic. O.OE+OO O.OE+OO 3.OE-04 O.OE+OO 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Aroclor-1254 
Bcnzo(a)anthraccnc 

Bcnzo(b)fluoranthcne 
&nzo(g,h,i)pcrylcnc 
&nzo(lt)fluoranthenc 
bis(2-Ethylbcxyl) phthalate 
Carbazole 
Chryncnc 
Dibcnzo(a,h)anthraccnc 
Dibenzofuran 
lodeno( 1.2,3-cd)pylrnc 

Bcnzo(a)pyrcoc 

S.OE-03 O.OE+OO 
I.OE-03 O.OE+OO 
5.OE-03 O.OE+OO 

3.OE-03 O.OE+OO 

2.OE-02 O.OE+OO 

4.OE-03 O.OE+OO 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

3.12E-01 2.3E+03 

O.OOE+OO O.OE+OO 

Tocal Pathway: O.OE+OG 

Bcryllium 
Cadmium . 
Chromium 
k d  
TH-TOTAL 
U-TOTAL 
Aroclor- 1254 
Bcnzo(a)anlhraccnc 
Bcnzo(a)pyrenc 
Benzo(h)fluoranthcnc 
Bcnzo(g,h,i)pcrylcnc 
Bcnzo(k)fluoranthcnc 
bis(2-Edylhcxyl) phthalatc 
Carbazole 
Chryaenc 
Dibcnzo(a,h)anlhraccnc 
Dibcnzofuran 
Indcno( I ,2,3-cd)pylrnc 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
p.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

Tom1 Rad + Chcm 0.OE+00 

O.OE+OO O.OE+OO S.OE-03 O.OE+OO 
O.OE+OO O.OE+OO LOE-03 O.OE+OO 
O.OE+OO O.OE+OO 5.OE-03 O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 3.OE-03 O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O . O E + O O  O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 2.OE-02 O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O . O E + O O  O.OE+OO 
O.OE+OO O.OE+OO 4.OE-03 O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO 
O.OE+OO 
0.OE + 00 
O.OE + 00 

O.OE+OO 

3.98-06 
2.28-08 
8.98-07 
2 3 - 0 6  

1.38-05 

O.OE+OO 

Phenanthrene O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
Total Pathway: O.OE+OO T o ~ a l  Pathway: O.OE+OO 

Total Rad + Chcm O.OE+OO 2.lE:Oq ' .63 
-. .+ 

* '>.' .:@ . .  FER\CRU2RI\ABQ\LBFOFRFW'.XLS\If77/Y4; 7 5 5  A M  



' m u  
LJME SLUDGE POh 

Ingestion of Beef 
Compound Conc'n (mnlkn) - Intake. Risk 

Arsenic 1.0E-06 1.6E-IO 1.8E+00 2.8E-IO 

Ingestion of Beef 
Compound Conc'n bCilkz) - Intake Risk 

CS-137 9.94E-04 6.1E-02 2.8E-ll 1.7E-12 
NP-237 2.79E-06 1.7E-04 2.2E-10 3.76-14 
PU-238 2.01E-08 1.2E-06 2.2E-IO 2.7E-IC 
PU-239R40 4.74E-09 2.9E-07 2.3E-IO 6.6E-17 
RA-226 3 .37865 2.1E-03 1.2E-IO 2.5E-13 
IRA-228 2.78E-05 1.7E-03 1.OE-IO 1.7E-13 
,SR-W 1.73E-05 l.lE-03 3.6E-11 3.8E-14 
iTC-99 0.00E+00 O.OE+OO 1.30E-12 O.OE+OC 
TH-228 l.llE-06 6.7E-05 5.5E-11 3.7E-IS 
TH-230 1.88E-05 l.lE-03 1.3E-ll 1.5E-14 
ITH-232 5.48E-07 3.38-05 1.2E-l I 4.OE-16 
U-234 2.94E-04 1.8E-02 1.6E-11 2.9E-13 
U-235R36 2 .45845 I.SE-03 1.6E-11 2.4E-14 
U-238 1.00E-03 6.1E-02 2.8E-I1 1.7E-I2 

Totnl Pethway: 4.2E-12 

IngestionlMilk 
Compound Conc'n-Milk (mnlL) e && 

Arsenic 3.0E-08 l.lE-10 1.8E+00 2.OE-10 

TABLE B.3.5-ll(b) 
E, OFF-PROPERTY CHILD 
9s: BEEF AND MILK OUST AFFECTED) 

Corcinopenic Ritk 

' 

ion Risk 
IngestionlMilk 

Compound Conc'n-Milk (pCilL) Inreke S&-I) 
CS-137 3.48E-04 5.0E-01 2.8E-11 1.4E-ll 
NP-237 2.54E-07 3.6E-04 2.2E-10 8.OE-14 
PU-238 4.02E-09 5.7E-06 2.2E-10 1.3E-15 
PU-239/240 9.48E-10 1.4E-06 2.3E-IO 3.IE-16 
RA-226 6.06E-05 8.7E-02 1.2E-10 1 .OE-1 1 
RA-228 5.00E-05 7.IE-02 1.OE-10 7.1E-12 
SR-90 8.65E-05 1.2E-01 3.6E-1 I 4.4E-12 
TC-99 0.00E+00 O.OE+OO 1.3E-12 O.OE+OO 
TH-228 9.23E-07 1.3E-03 5.5E-I 1 7.3E-14 
TH-230 1.57E-05 2 . 2 E M  1.3E-11 2.9E-I3 
TH-232 4.57647 6.58-04 1.2E-I 1 7.8E-15 
U-234 8.83E-04 1.3E+00 1.6E-11 2.OE-ll 
U-235l236 7.35E-05 l.OE-O1 1.6E-11 1.7E-12 
U-238 3.01E-03 4.3E+00 2.8E-11 1.2E-10 

Total Pathway: 1.8E-IO 

Beryllium 
Cadinium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Aroclor-1254 
Benzo@)anthracene 
Benzo@)pyrene 
Benzo@)fluorenthene 
Bemo(g,h,i)perylene 
Benzo(k)fluorenthene 
bisQ-Ethylhexyl) phthalate 
Carhszole 
Chrysqe 
Dibenzo(e,h)anthrecene 
Dibenzofuran 
Indcno(l,2,3-cd)pyrene 

1.IE-07 1.7E-I1 4.3E+00 7.3E-ll 
5.OE-07 8.OE-1 I 
6.4E-06 1.OE-09 

.O.OE+OO O.OE+OO 
5.8E-07 9.2E-I 1 

3.0E-06 4.8E-10 
1.1E-06 1.8E-IO 7.7E+00 1.4E-09 
3.88-07 6.OE-11 l . l E + 0 0  6.6E-11 
I.lE-06 1.7E-10 7.3E+00 1.3E-09 
3.98-06 6.2E-10 9.0E-01 5.5E-IO 

O.OE+OO O.OE+OO 
6.38-06 I .OE-09 3.8E-01 3.8E-10 
8.78-08 1.4E-1 I 1.4E-02 I .9E-13 

O.OE+OO O.OE+OO 2.OE-02 O.OE+CU 
4.6E-07 7.3E-I I 3.2E-02 2.3E-12 
3.1E-07 5.OE-11 8.1E+00 4.OE-10 

O.OE+OO O.OE+OO 
O.OE+OO 0.OE+00 2.OE+OO O.OE+OC 

 beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL * 

Arwlor-1254 
Benzo(b)anthracene 
Benzo(b)pyrene 
Benzo(5)fluorsnthene 
Benzo(g,h, i)petylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbezole 
Chrysene 
Dibenzo(s.h)anthracene 
Dihenzofuran 
Indeno( I .2.3-cd)pyrene 

9.6E-11 3.68-13 4.3E+00 1.5E-12 
9.2E-08 3.4E-10 
1.7E-06 6.5E-09 
4.8E-07 I .8E-09 

O.OE+OO O.OE+OO 
9.0E-06 3.4E-08 
3.5E-07 1.3E-09 7.7E+00 l.0E-08 

3.4E-07 1.3E-09 7.3E+00 9.46-09 
1.2E-06 4.6E-09 9.OE-01 4.1E-09 

2.0E-06 7.4E-09 3.8E-01 2.8E-09 

O.OE+OO O.OE+OO 2.0E-02 O.OE+OO 

9.9E-08 3.7E-10 S.IE+OO 3.OE-09 

1.2E-07 4.5E-IO l.lE+OO 4.9E-10 

O.OE+OO O.OE+OO 

2.78-08 1 .OE-10 1.4E-02 I .4E-12 

I .SE-07 5.4E-IO 3 . 2 E M  I .7E-11 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 2.OE+00 O.OE+OO 
O.OE+OO O.OE+OO [Phenanthrene O.OE+OO O.OE+OO Phenanthrene 

- Totel Ptlthway: 4.46-09 Total Pathwey: 3.OE-08 

2RI\ABQ\LBFOFRCD.XLS\1/27/95: 756 AM Total Rad + Chrm 4.1E-09 

. I  . .  

1.6E-I I 
1.2E-13 
1.5E-15 
3.8 E- 16 
1.lE-I1 
7.3E-12 
4.SE-12 

O.OE+OO 
7.6E-14 
3.lE-13 
8.2E- 15 
2.OE-I 1 
I .7E-I2 
1.2E-10 

4.8E- 10 
7.4E-1 I 

I .2E-08 

l .lE-08 
4.7E-09 

3.2E-09 

O.OE+OO 

3.4E-09 

O.OE+OO 

5.6E-10 

1.6E-12 

2.OE-I 1 

1 



TABLE B.J.J-ll(b) 
FUTURE, OFF-PROPERTY CHILD 

LIME SLUDGE PONDS: BEEF AND MILK (GROUNDWATER AFFECTED) 

? 
Cln 
CI U Y 

P 
\D 

Caranogenic Risk 

Compound Conc'n (pCi/k& w Risk Compound Conc'n-Milk(pCi/L.) Intake w Risk 
CS-137 O.OOE+OO O.OE+OO 2.8E-11 O.OE+OO CS-137 O.OOE+OO O.OE+OO 2.8E-11 O.OE+OO 

O.OOE+OO O.OE+OO 2.2E-10 O.OE+OO . .  NP-237 

PU-239040 1 O.OOE+OO O.OE+OO 2.3E-10 O.OE+OO 
PU-238 . O.OOE+OO O.OE+OO 2.2E-10 O.OE+OO 

RA-226 O.OOE+OO O.OE+OO 1.2E-10 O.OE+OO 
RA-228 O.OOE+OO O.OE+OO 1.OE-10 O.OE+OO 
SR-90 O.OOE+OO O.OE+OO 3.6E-11 O.OE+OO 
TC-99 2.65E-01 1.6E+01 1.30E-12 2.1E-11 
TH-228 O.OOE+OO O.OE+OO 5.5E-11 O.OE+OO 
TH-230 O.OOE+OO O.OE+OO 1.3E-11 O.OE+OO 
TH-232 O.OOE+OO O.OE+OO 1.2E-11 O.OE+OO 
U-234 O.OOE+OO O.OE+OO 1.6E-11 O.OE+OO 
u - 2 3 ~ ~ ~  O.OOE+OO O.OE+OO 1.6E-11 O.OE+OO 

NP-237 
PU-238 

RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235036 

PU-239040 

O.OOE+OO O.OE+OO 2.2E-10 O.OE+OO 
O.OOE+OO O.OE+OO 2.2E-10 O.OE+OO 

O.OOE+OO O.OE+OO 1.2E-10 O.OE+OO 
O.OOE+OO O.OE+OO 1.OE-10 O.OE+OO 

O.OOE+OO O.OE+OO 2.3E-10 O.OE+OO 

O.OOE+OO O.OE+OO 3.6E-11 O.OE+OO 
3.12E-01 4.5E+02 1.3E-12 5.8E-10 

O.OOE+OO O.OE+OO 5.SE-11 O.OE+OO 

O.OOE+OO O.OE+OO 1.2E-11 O.OE+OO 
O.OOE+OO O.OE+OO 1.3E-11 O.OE+OO 

O.OOE+OO O.OE+OO 1.6E-11 O.OE+OO 
O.OOE+OO O.OE+OO 1.6E-11 O.OE+OO 

U-238 O.OOE+OO O.OE+OO 2.8E-11 O.OE+OO lU-238 O.OOE+OO O.OE+OO 2.8E-11 O.OE+OO 
Total Pathway: 2.1E-11 Total Pathway: 5.8E-10 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 7.7E+OO O.OE+OO 

Benzo(b)anthraccnc O.OE+OO O.OE+OO l.lE+OO O.OE+OO 
O.OE+OO O.OE+OO 7.3E+00 O.OE+OO 

Benzo@)fluoranthene O.OE+OO O.OE+OO 9.OE-01 O.OE+OO 

O.OE+OO O.OE+OO 3.8E-01 O.OE+OO 
O.OE+OO O.OE+OO 1.4E-02 O.OE+OO 

Benzo(g,b,i)perylenc O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 2.OE-02 O.OE+OO 
O.OE+OO O.OE+OO 3.28-02 O.OE+OO 
O.OE+OO O.OE+OO 8.1E+00 O.OE+OO ,LA 

r3 O.OE+OO O.OE+OO 
A3 O.OE+OO O.OE+OO 2.OE+00 0 OE+OO 

IPhenanthrene O.OE+OO O.OE+OO 
Total Pathway: O.OE+OO 

Total Rad + Chem 2.1E-11 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 7.7E+00 O.OE+OO 
O.OE+OO O.OE+OO l.lE+OO O.OE+OO 
O.OE+OO O.OE+OO 7.3E+00 O.OE+OO 
O.OE+OO O.OE+OO 9.OE-01 O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 3.8E-01 O.OE+OO 
O.OE+OO O.OE+OO 1.4E-02 O.OE+OO 
O.OE+OO 0 OE+OO 2 OE-02 O.OE+OO 
O.OE+OO O.OE+OO 3.28-02 O.OE+OO 

0 OE+OO O.OE+OO 
0 OE+OO O . O E + O O  8.1E+OO O.OE+OO 

O.OE+OO 0 O E + O O  2.OE+00 O.OE+OO 

Total Pathway: O.OE+OO 

Total 

O.OE + 00 
O.OE +00 
O.OE + 00 
O.OE + 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 

6.OE-10 
O.OE+OO 
O.OE+OO 
O.OE + 00 

O.OE + 00 
O.OE + 00 

O.OE+OO 

O.OE + 00 
O.OE + 00 

O.OE + 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE + 00 
O.OE + 00 
O.OE + 00 
O.OE + 00 

O.OE + 00 

Total 
Dust & Groundwater 

AfTeCted 

1.6E-11 
1.2E-13 
1.5E-15 
3.8E- 16 
].]E-I1 
7.3E-I2 

6 .OE- 10 
7.68-14 
3.1E-13 

4.58-12 

8.28-15 
2.OE-11 
1.7E-I2 
1.2E- 10 

4.8E-10 
7.4E-I 1 

1.2E-08 
5.6E-IO 
I .  IE-08 

nn  4.7E-09 

3.28-09 
1.6E-12 

O.OE+OO 
2.OE-11 
3.4E-09 \t 

- *  
3; 

M A  
O.OE+OO 1'. a > 

Total Rad + Chem 5.8E-10 

I 
FER\CRUZRI\ABQ\LBFOFRCW.XLS\IR7/94; 7:57 AM 



TABLE B.3.5-11@) (continued) 

LIME SLUDGE PONDS: BEEF AND MILK (DUST AFFECTED) 
Non-carcinogenic Hazard 

u -  FUTURE, OFF-PROPERTY CHILD . ,  
g. 'J 

- - I  

6 

4.7E-09 2.9E-07 9.48E-10 1.4E-06 , 

3.4E-05 2.1E-03 6.06845 8.7E-02 
2.8E-05 1.7E-03 5.00E-05 7.1E-02 
1.7E-05 l.lE-03 8.65E-05 1.2E-01 

O.OE+OO O.OE+OO 0.00E+00 O.OE+OO 
l.lE-06 6.7E-05 9.23E-07 1.3E-03 
1.9E-05 1. I E-03 1 S7E-05 2.2EM 
5.5E-07 3.3E-05 4.57847 6.5E-04 
2.9E-04 1.8E-02 8.838-04 1.3E+00 
2.5E-05 1.5E-03 7.35E-05 l.OE-O1 

Total Pathway: O.OE+OO Total Pathway: O.OE+O 
? 
U 
U U 

&I 
VI 
0 

6.4846 1.2E-08 5.0E-03 2.48-036 
5.8E-07 l.lE-09 

O.OE+OO O.OE+OO 
3.0E-06 5.6E-09 3.0E-03 1.9E-06 
1.1E-06 2.1E-09 

1.1 E-06 2.0E-09 
Benzo(b)fluoranthene 3.98-06 7.2E-09 
Benzo(g,h,i)perylene O.OE+OO O.OE+OO 
BenzoQfluoranthene 6.3E-06 1.2E-08 

O.OE+OO O.OE+OO 

Benzo(b)anthracene 3.8E-07 7.OE-10 

8.7E-08 1.6E-10 2.0E-02 8.OE-0S 

4.6E-07 8.5E-10 
3.1E-07 5.8E-10 

O.OE+OO O.OE+OO 4.0E-03 O.OE+OC 

Total Pathway: l.IE-05 

f i  Hazard 
Ingestiodhlilk 

Compound Conc'n-Milk (malL) Intake RfDo Hazard 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Aroclor-1254 
Benzo(b)anthracene 
Benzo(b)pyrene 
Benzo@)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
biso-Ethylhexyl) phthalate 
'Carbazole 
Chrysene 

1 Dibenzo(a,h)anthracene 
Dibenzofuran 

I Indeno(l,2,3-cd)pyrene 
1 Phenanthrene 

3 .OE-08 

9.2E-08 
I .7E-06 
4.8E-07 

O.OE+OO 
9.0E-06 
3.5E-07 
1.2E-07 
3.4E-07 
I .2E-06 

O.OE+OO 
2.0E-06 
2.7E-08 

O.OE+OO 
1 SE-07 
9.9E-08 

O.OE+OO 
O.OE+OO 
O.OE+OO 

9.6E-11 

Q\LBFOFRCD.XLS\1/27/94; 756 AM Total Rad + Chem I .  1 E45  . 
I 

1.3E-09 3.0E-04 4.4E-06 

4.0E-09 1.0E-03 4.0E-06 
7.6E-08 S.0E-03 1.5E-05 
2.1E-08 

O.OE+OO . 
3.9E-07 3.0E-03 1.3E-04 
I SE-08 
5.2E-09 
1 .5E-08 
5.3E-08 

O.OE+OO 
8.68-08 
I .2E-09- 2.OEM 5.9E-08 

O.OE+OO 
6.3E-09 
4.3E-09 

O.OE+OO 4.0E-03 O.OE+O( 
O.OE+OO 
O.OE+OO ' 

4.2E-12 5.OE-03 8.3E-10 

Total Pathway: I SE-0 

1.1E-05 
4.OE-08 
4.9E-06 
1.8E-05 

1.3E-04 

6.7E-08 

O.OE+OO 

Total Rad + Chem 1.5E-04 Tornl: v 



TABLEB . . [continued) 
FUTURE, OFF-PROPERTY CHILD 

LIME SLUDGE PONDS: BEEF AND MILK (GROUNDWATER AFFECTED) 
-I 

C' - 
I 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 

232-01 1.6E+01 

O.OE+OO O.OE+OO 

Tolal Pathway: O.OE+O( 

O.OE+OO O.OE+OO 3.OE-03 O.OE+ 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 

Benzo(g,h,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene O.OE+OO O.OE+OO 
bis(2Bthylhexyl) phthalate O.OE+OO O.OE+OO 2.OE-02 O.OE+ 

Benzo(b)anthracene O.OE+OO O.OE+OO 

Benzo(b)fluoranthene O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

4.OE-03 O.OE+ 

Total Pathway: O.OE+ 

Total Rad + Chem O.OE+OO 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lcad 
TH-TOTAL o, 

U-TOT AL 
Aroclor-1254 
Benzo(b)anthracene 
Benzo(b)pyrene 
Benzo(b)fluoranthcne 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 

CS-137 O.OOE+OO O.OE+OO 
Np-237 O.OOE+ 00 O.OE + 00 
PU-238 0.00E+00 O.OE+OO 
pu-239n40 0. OOE + 00 0. OE + 00 
RA-226 O.OOE+OO O.OE+OO 

SR-90 O.OOE+OO O.OE+OO 
RA-228 O.OOE+OO O.OE+OO 

TC-99 3.12E-01 4.5E+02 
TH-228 0.00E+00 O.OE+OO 
TH-230 O.OOE+ 00 O.OE +00 
TH-232 0.00E+00 O.OE+OO 
U-234 O.OOE+OO O.OE+OO 
U-235036 O.OOE + 00 0 OE + 00 
U-238 O.OOE+OO O.OE+OO 

Total Pathway: O.OE+O( 

O.OE+OO O.OE+OO 3.OE-04 O.OE+O 
O.OE+OO O.OE+OO 5.OE-03 O.OE+Ol 
O.OE+OO O.OE+OO 1.OE-03 O.OE+O( 
O.OE+OO O.OE+OO 5.OE-03 O.OE+Oi 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 3.OE-03 O.OE+Oi 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO 0 OE+OO 
O.OE+OO O.OE+OO 
0 OE+OO O.OE+OO 
O.OE+OO O.OE+OO 2.OE-02 O.OE+Oi 
O.OE+OO O.OE+OO 
O.OE+OO 0 OE+OO 
O.OE+OO 0 OE+OO 
O.OE+OO O.OE+OO 4.OE-03 O.OE+Oi 
0 O E + O O  0 OE+OO 
0 OE+OO O.OE+OO 

Total Pathway: 0 OE+O 

Total 
Dud & Groundwater 

Total Affected 

O.OE + 00 1.1E-05 
O.OE+OO 4.OE-08 
O.OE+OO 4.98-06 ' 

O.OE + 00 1.8E-OS 

O.OE+OO 1.3E-04 
I 

-nn 

J b  O.OE + 00 6.E-08 

O.OE+OO 

Total Rad + Chem O.OE+OO 

FER\CRUZRI\ABQUBFOFRCW.XLS\1R7/94; 7 5 1  AM 



TABLE B.35-12(a) 

LIME SLUDGE PONDS: HOMEGROWN PRODUCE @U!ST AFFECTED) 
FUTURE, OFF-PROPERTY FARMER 

Carcinogenic Risk 

7.76E-04 1.2E+00 2.8E-I1 3.2E-ll 
NP-237 8.00E-04 1.2E+00 2.2E-10 2.6E-10 
PU-238 6.208-04 9.3E-01 2.2E-10 2.OE-10 
PU-239/240 1.46844 2.2E-01 2.3E-10 5.OE-ll 
RA-226 2.08E-03 3.IE+00 1.2E-10 3.7E-10 
RA-228 1.778-03 2.7E+00 1.OE-10 2.7E-10 
SR-90 1.13E-03 1.7E+00 3.6E-11 6.lE-11 
TC-99 0.00Et00 O.OE+Oo 1.30E-12 O.OE+OO 
TH-228 3.13E-03 4.7E+00 5.5E-11 2.6E-10 
TH-230 4.83EM 7.2E+01 1.3E-11 9.4E-10 
TH-232 1.41E-03 2.1E+00 1.2E-11 2.5E-11 
U-234 2.26EM 3.4E+01 1.6E-11 5.4E-10 

Total Pathway: 6.38-09 

7.8E-06 6.6E-09 1.8E+00 1.1E-08 
1.6E-06 1.4E-09 4.3E+00 5.9E-09 
1.5E-06 1.3E-09 
1.8E-05 1.5E-08 
3.OE-05 2.5E-08 

O.OE+OO O.OE+OO 
2.38-04 1.9E-07 
6.4507 5.3E-10 7.7E+00 4.1E-09 

Benzo(a)anthracene 9.6E-07 8.OE-10 l . lE+00 8.8E-10 
l.lE-06 9.6E-10 7.3E+00 7.0E-09 

Benzo@)fluoranthene I.0E-06 8.8E-10 9.OE-01 7.9E-IO 
Benzo(g,h,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene 8.5E-07 7.1E-10 3.8E-01 2.7E-10 
bis(2-Ethylhexyl) phthalate 5.2E-06 4.4E-09 1.4E-02 6.1E-1 I 

I .6E-07 I .3E-10 2.0E-02 2.6E-12 
1.2E-06 9.7E-10 3 .2EM 3.1E-11 

Dibenzo(a,h)anthracene 0 8 1E+00 2.3E-09 

Indeno(l,2,3-cd)pyrene 2 OE+OO O.OE+O( 

Total Pathway: 3.3E-01 

Total 

3.2E-11 
2.6E- IO 
2.OE-10 
5.OE-11 
3.7E-10 
2.7E-IO 
6.1E-11 

O.OE+OO 
2.6E-IO 
9.4E-10 
2.5E-11 
5.4E- 10 
4.5E-11 
3.2E-09 

1.1E-08 
5.9E-09 

4.1E-09 

7.0E-09 
8.8E-10 

7.9E-IO 

2.7E-10 
6.IE-I1 
2.6E-12 
3.1E-ll 
2.3E-09 

O.OE+OO 

8:04 AM 1 Total Rad + Chem 3.9E-08 a 
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TABLE B.3.5-12(a) (continued) 

LIME SLUDGE PONDS: HOMEGROWN PRODUCE (GROUNDWATER AFFECTED) 
FUTURE, OFF-PROPERTY FARMER 

Carcinogenic Risk 

O.OOE+OO O.OE+OO 2.3E-10 O.OE+OC 
O.OOE+OO O.OE+OO 1.2E-10 O.OE+OC 
O.OOE+OO O.OE+OO 1.OE-10 O.OE+OC 
O.OOE+OO O.OE+OO 3.6E-11 O.OE+OC 
1.32E+OO 2.OE+03 1.3OE-12 2.6E-04 
O.OOE+OO O.OE+OO 5.5E-11 O.OE+OC 
O.OOE+OO O.OE+OO 1.X-1 I O.OE+OC 
O.OOE+OO O.OE+OO 1.2E-1 I O.OE+OC 
O.OOE+OO O.OE+OO l.6E-11 O.OE+OC 

Total Pathway: 2.6E-09 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 7.7E+OO OOE+OO 
O.OE+OO O.OE+OO l.lE+OO O.OE+OO 
O.OE+OO O.OE+OO 7.3E+OO O.OE+OO 

Benzo@)fluoranthene O.OE+OO O.OE+OO 9.OE-01 O.OE+OO 

Benzo(lc)fluoranthene O.OE+OO O.OE+OO 3.8E-01 O.OE+OO 
bis(2-Ethylhexyl) phthalate O.OE+OO O.OE+OO 1.4E-02 O.OE+OO 

O.OE+OO O.OE+OO 2.0E-02 O.OE+OO 
O.OE+OO O.OE+OO 3.2E-02 O.OE+OO 

Dibenzo(a,h)anthracene O.OE+OO O.OE+OO 8.1E+OO O.OE+OO 
O.OE+OO O.OE+OO 

Indeno(l,2,3-cd)pyrene O.OE+OO O.OE+OO 2.OE+00 O.OE+OO 
Phenanthrene O.OE+OO O.OE+OO 

Total Pathway: O.OE+CX 

Benzo(g,h,i)perylene O.OE+OO O.OE+OO 

' FER\CRU2RI\ABQ\LVGOFFFW.XIS\1/27/94; 8:OS AM 

I 
1 
1 

I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 

I 
- 

Total 
Dust & Groundwater 

- Total Affected 

O.OE+OO 
O.OE+OO 
,O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.6E-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+qo 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

3.2E-11 
2.6E- 10 
2.OE-10 
5 .OE- 1 1 
3.7E-10 
2.7E- 10 
6.1E-11 
2.6E-09 
2.6E- 10 
9.4E- 10 
2.5E-11 
5.4E-10 
4.5E-11 
3.2E-09 

l.lE-08 
5.9E-09 

4.1E-09 

7.0E-09 
8.8E-10 

7.9E- 10 

2.7E-10 
6.1E-11 
2.6E- 12 
3.1E-11 
2.3E49 

O.OE+OO 

Total Rad + Chem 2.6E-09 Toral: 2 .6E-09 4.2E-0 
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TABLE B.3.5-12(a) (continued) 

LIME SLUDGE PONDS: HOMEGROWN PRODUCE (DUST AFFECTED) 
Non-carcinogenic Hazard 

FUTURE, OFF-PROPERTY FARMER 

7.8E-04 1.2E+00 
8.0E-04 1.2E+OO 
6.2E-04 9.3E-01 
1.5E-04 2.2E-01 
2.1E-03 3.1E+00 
1.8E-03 2.7E+00 
l.lE-03 1.7E+00 

O.OE+OO O.OE+OO 
3.1E-03 4.7E+00 
4.8E-02 7.2E+01 
1.4E-03 2.1E+00 

Total Pathway: O.OE+O( 

1.6846 1.4E-09 5.0E-03 2.7E-07 
1.5E-06 1.3E-09 1.0E-03 1.3E-06 
1 AE-05 1.5E-08 5.0E-03 3 .OE-06 
3.0E-05 2.5E-08 

O.OE+OO O.OE+OO 
2.38-04 1.9E-07 3.0E-03 6 5E-05 
6.4E-07 5.3E-10 
9.6E-07 8.OE-10 
l.lE-06 9.6E-10 

Benzo(b)fluoranthene 1.0E-06 8.8E-10 
Benzo(g,h ,i)perylene O.OE+OO O.OE+OO 

bis(2-Ethylhexyl) phthalate 5.28-06 4.48-09 2.0E-02 2.2E-07 
Benzo(k)fluoranthene 8.5E-07 7.1E-10 

1.6E-07 1.3E-IO 
1.2E-06 9.7E-10 

Dibemo(a,h)anthracene 3.4E-07 2.8E-10 
O.OE+OO O.OE+OO 4.OE-03 O.OE+OC 

Indeno(l,2,3-cd)pyrene O.OE+OO O.OE+OO 

Total Pathway: 9.1E-05 

2.2E-05 
2.7E-07 
1.3E-06 
3 .OE-06 

6.5E-05 

2.2E-07 

O.OE+OO 

\ABQ\LVOOFFFD.XLS\Il27/94; 8:04 AM 
I Total Rad + Chern 9.1 E-05 a 



TABLE B.3.5-12(a) (continued) 

UhlE SLUDGE PONDS: HOMEGROWN PRODUCE (GROUNDWATER AFFECTED) 
FUTURE, OFF-PROPERTY FARMER 

Non-carcinogenic Hazard 

Ingestion of Homegrown Produce 
Compound Conc'n (pCi/k& - Intake RfDo Hazard 

CS-137 O.OE+OO O.OE+OO 
NP-237 O.OE+OO O.OE+OO 
PU-238 O.OE+OO O.OE+OO 
PU-239/240 O.OE+OO O.OE+OO 
RA-226 O.OE+OO O.OE+OO 
RA-228 O.OE+OO O.OE+OO 
SR-90 O.OE+OO O.OE+OO 
TC-99 1.3E+OO 2.OE+03 
TH-228 O.OE+OO O.OE+OO 
TH-230 O.OE+OO O.OE+OO 
TH-232 O.OE+OO O.OE+OO 
U-234 O.OE+OO O.OE+OO 
U-235/236 O.OE+OO O.OE+OO 
U-238 O.OE+OO O.OE+OO 

Total Pathway: O.OE+O( 

O.OE+OO O.OE+OO 5.0E-03 O.OE+O 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 3.0E-03 O.OE+O 
O.OE+OO O.OE+OO 

Benzo(a)anthracene O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

Benzo@)fluoranthene O.OE+OO O.OE+OO 
Benzo(g,h,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene O.OE+OO O.OE+OO 
bise-Uhylhexyl) phthalate O.OE+OO O.OE+OO 2.0E-02 O.OE+O 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

Dibenzo(a,h)anthracene O.OE+OO O.OE+OO 

Total Pathway: O.OE+O 

Total 
Dust & Groundwater 

Total Affected 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 

2.2E-05 
2.7E-07 
1.3E-06 
3 .OE-06 

6.5E-05 

2.2E-07 

O.OE+OO O.OE+OO 

' FER\CRU2RI\ABQ\LVGOFFRK.XLS\1127/91; 8:OS AM Total Rad + Chem O.OE+OO Toml: O.OE+OO 9.1E-0 



TABLE 5.3.5-12(b) 
FUTURE, OFT-PROPERTY CHILD 

LIME SLUDGE PONDS HOMEGROWN PRODUCE (DUST AFFE 
Carcinogenic Risk 

2.08E-03 2.3E-01 1.2E-10 2.8E-1 I 
1.77E-03 2.0E-01 1.OE-IO 2.OE-11 
1.13E-03 1.3E-01 3.6E-11 4.5E-12 

O.OOE+OO O.OE+OO I .30E-12 O.OE+OC 
3.13E-03 3.5E-01 5.5E-11 1.9E-11 
4.83E-02 5.4E+OO 1.3E-11 7.OE-11 
1.41E-03 1.6E-01 1.2E-11 1.9E-12 
2.26E-02 2.5E+OO 1.6E-11 4.OE-11 
1.88E-03 2.1E-01 1.6E-11 3.4E-12 
7.71E-02 8.6E+OO 2.8E-11 2.4E-10 

Total Pathway: 4.7E-10 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOT AL 
U-TOTAL 
Aroclor-1254 
Benzo(b)anthracene 
Benzo(b)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno( 1,2,3-cd)pyrene 

7.88-06 2.38-09 1.8E+OO 4.0E-09 
1.6E-06 4.8E-10 4.3E+OO 2.1E-09 
1 S E 4 6  4.4E-10 
I AE-05 5.2E-09 
3.0E-05 8.78-09 

O.OE+OO O.OE+OO 
2.38-04 6.7848 
6.4E-07 1.9E-10 7.7E+00 1.4E-09 
9.6E-07 2.8E-10 l . lE+00 3.IE-10 
1.IE-06 3.3E-10 7.3E+00 2.4E-09 
I.0E-06 3.OE-10 9.OE-01 2.7E-10 

O.OE+OO O.OE+OO 
8.58-07 2.5E-IO 3.8E-01 9.4E-I I 
5.28-06 1.5E-09 1.4EM 2.1E-11 
1.6E-07 4.5E-11 2.0E-02 9.1E-13 
1.2E-06 3.4E-IO 3.2E-02 1.1E-11 
3.4E-07 9.8E-11 8.1E+00 8.OE-IO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 2.OE+00 O.OE+O( 
O.OE+OO O.OE+OO Phenanthrene 

Total Pathway: I .  I E a t  

:TED) 

Total 

2.4E-12 
2.OE-I I 
1.5E-11 
3.7E-12 
2.8E-I I 
2 .OE- I 1 
4.5E-12 

O.OE+OO 
1.9E-11 
7 .OE- 1 I 
1.9E- 12 
4.OE-11 
3.4E-12 
2.4E-10 

4.0E-09 
2.1E-09 

1.4E-09 

2.4E-09 
3. I E-10 

2.7E-10 

9.4E-11 
2.1E-11 
9.1 E- 13 
1.lE-I1 
8.OE-10 

O.OE+OO 

v\BQ\LVGOFCFD.XIS\1/27/94; 8:07 A M  

, 

I Total Rad + Chem 1.2E-08 a 



TABLE B.3.5-1 b) (continued) 

LIME SLUDGE PONDS: HOMEGROWN PRODUCE (GROUNDWATER AFFECTED) 
FUTURE, OFF-PROPERTY CHILD 

Carcinogenic Risk 

-, . 
c3-3 O.OOE+OO O.OE+OO 2.2E-10 O.OE+OO 

O.OOE+OO O.OE+OO 2.2E-10 O.OE+OO 
,- ’. O.OOE+OO O.OE+OO 2.3E-IO O.OE+OO 

O.OOE+OO O.OE+OO 1.2E-10 O.OE+OO 
O.OOE+OO O.OE+OO 1.OE-10 O.OE+OO 
O.OOE+OO O.OE+OO 3.6E-11 O.OE+OO 
1.32E+OO 1.5E+02 1.30E-12 1.9E-10 
O.OOE+OO O.OE+OO 5.5E-11 O.OE+OO 
O.OOE+OO O.OE+OO 1.3E-11 O.OE+OO 
0.OOE+00 O.OE+OO 1.2E-11 O.OE+OO 
O.OOE+OO O.OE+OO 1.6E-11 O.OE+OO 

? O.OOE+OO O.OE+OO 1.6E-11 O.OE+OO 

t: 
f h  &I Total Pathway: 1.9E-10 

c- 

c( 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 7.7E+OO O.OE+OO 

Benzo(b)anthracene O.OE+OO O.OE+OO l.lE+OO O.OE+OO 
O.OE+OO O.OE+OO 7.3E+OO O.OE+OO 
O.OE+OO O.OE+OO 9.0E-01 O.OE+OO 

Bemo(k)fluoranthene O.OE+OO O.OE+OO 3.8E-01 O.OE+OO 
bis(2-Ethylhexyl) phthalate O.OE+OO O.OE+OO 1.4E-02 O.OE+OO 

O.OE+OO O.OE+OO 3.2E-02 O.OE+OO 

Benzo(g,h,i)perylene O.OE+OO O.OE+OO 

O.OE+OO o.aE+oo 2 . 0 ~ 4 2  O.OE+OO 

2.OE+OO O.OE+OO 

Total Pathway: 0 OE+M 

- Total 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.9E-10 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

Total 
Dust & Groundwater 

Affected 

2.4E- 12 
2.OE-11 
1 SE-11 
3.7E-12 
2.8E-11 
2 .051  1 
4.5E-12 
1.9E-10 
1.9E-1 I 
7.OE-11 
1.9E-12 
4.OE-11 
3.4E-12 
2.4E- 10 

4 .OE-O9 
2.1E-09 

1.4E-09 
3.1E-10 
2.4E-09 
2.7E- 10 

b 

9.4E-11 
2.1E-1 I 
9.1 E-13 
l . lE-I1 
8 .OE- 10 

O.OE+OO 

I 
FER\CRUZRI\ABQ\LVGOFCFh’.XLS\l/27/94; 8:06 AM Total Rad + Chem 1.9E-IO Toral: 1.9E-10 I .2E 



'," 3 

TABLE B.3.5-12(b) (continued) 

LIME SLUDGE PONDS HOMEGROWN PRODUCE (DUST AFFECTED) 
Non-carcinogenic Hazard 

FUTURE, OFF-PROPERTY CHILD 

8.0E-04 8.9E-02 
6.2E-04 6.9E-02 
1.5E-04 1.6E-02 
2.1E-03 2.3E-01 
1.8E-03 2.OE-01 
l.lE-03 1.3E-01 

O.OE+OO O.OE+OO 
3.1E-03 3.5E-01 
4.8E-02 5.4E+OO 
1.4E-03 1.6E-01 

Total Pathway: O.OE+O 

Q\LVOOFCFD.XLS\1127/94; 8:07 
I 

Ingestion of Homegrown Produce 

Arsenic 7.8E-06 2.3E-09 3.0E-04 7.6E-06 
Compound Conc'n (mg/ke,) - Intake R1D(o) Hazard 

Beryllium 1.6E-06 4.8E-10 S.OE-03 9.5E-08 
Cadmium 1.5E-06 4.4E-10 1.OE-03 4.4E-01 
Chromium 1.8E-05 5.2E-09 5.0E-03 l.OE-06 
Lead 3.0E-05 8.7E-09 
TH-TOTAL O.OE+OO O.OE+OO 
U-TOT AL 2.3E-04 6.7E-08 3.0E-03 2.2E-05 

Benzo@)anthracene 9.6E-07 2.8E-10 
Aroclor-1254 6.4E-07 1.9E-10 

Benzo(b)pyrene 1.1E-06 3.3E-10 
Benzo(b)fluoranthene I .OE-06 3.OE-10 
Benzo(g,h,i)perylene O.OE+OO O.OE+OO 

bis(2-Ethylhexyl) phthalate 5.2E-06 1.5E-09 2.OEM 7.6E-0t 
Benzo(k)fluoranthene ' 8.5E-07 2.5E-10 

Carbazole 1.6E-07 4.5E-11 
Chrysene 1.2E-06 3.4E-10 
Dibenzo(a, h)anthracene 3.48-07 9.8E-11 
Dibenzofuran O.OE+OO O.OE+OO 4.OE-03 O.OE+O( 
Indeno( 1,2,3-cd)pyrene O.OE+OO O.OE+OO 
Phenanthrene O.OE+OO O.OE+OO 

Total Pathway: 3.2E-0: 

AM 

Total . -  

7.6E-06 
9.5E-08 
4.4E-07 
1 .OE-06 

b 

2.2E-05 

~ 

7.6E-08 

O.OE+OO 

Total Rad + Chem 3.2E-05 a 



TABLE B.3.5-12(b) (continued) 
FUTURE, OFF-PROPERTY CHILD 

LIME SLUDGE POh'DS: HOMEGROWN PRODUCE (GROUNDWATER AFFECTED) 

' 

Non-carcinogenic Hazard 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOT AL 
Aroclor- 1254 
Benzo(b)anthracene 
Benzo(b)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 

I Ingestion of Homegrown Produce 
Compound Conc'n (pCi/kn) w m u  

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO . 
O.OE+OO O.OE+OO 
1.3E+OO 1.5E+02 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

Total Pathway: O.OE+OO 

I Ingestion of Homegrown Produce 
Compound Conc'n ( m d k d  - Intake RfDo Hezard 

O.OE+OO O.OE+OO 3.0E-04 O.OE+O 
O.OE+OO O.OE+OO 5.0E-03 O.OE+O 
O.OE+OO O.OE+OO 1 .OE-03 O.OE+O 
O.OE+OO O.OE+OO 5.0E-03 O.OE+O 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 3.0E-03 O.OE+O 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 2.OE-02 .O.OE+O 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 4.0E-03 O.OE+O 

llndeno( 1,2,3-cd)pyrene O.OE+OO O.OE+OO 
Phenanthrene O.OE+OO O.OE+OO 

Total Pathway: O.OE+O 

Total 
Dust & Groundwater 

Total Affected 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

7.6E-06 
9.5E-08 
4.4E-07 
1 .OE-06 

2.2E-05 

7.6E-08 O.OE+OO 

O.OE+OO O.OE+OO 

I 
FER\CRU2RI\ABQ\LVGOFCFW.XLS\1127/94; 8:06 AM Total Rad + Chem O.OE+OO 3.2E-0 



Y i  ' 

TABLE B.3.5-13(a) 

LIME SLUDGE PITS: GROUNDWATER 
FUTURE, OFF-PROPERTY FARMER 

Total Pathway: 9.1E-09 

Total 

9. I E-09 

\AsQ\lSP-OFRF.XlS\ll27/94; 8:08 AM I 

TotalRad t Chem 9.1E-09 Total Rad + Chem O.OE+OO Total Rad + Chem O.OE+OO-] 



TABLE B.3.5-13(a) (continued) 

LIME SLUDGE PITS GROUNDWATER 
FUTURE, OFF-PROPERTY FARMER 

Noit-carcinogenic Hazard 

I 1.4E-01 7.OE+03 Not applicable Not applicable 

~~~ 

Total Pathway: O.OE+OO Total Pathway: O.OE+OO Total Pathway: O.OF+OO 

Total Rad + Chem O.OE+OO Total Rad + Chem O.OE+OO Total Rad + Chem O.OE+OO 

FER\CRU2RI\ABQ\1SP-OFRF.XIS\1127/94; 8:OS AM 
I 



TABLE B.3.5-13b) 
FUTURE, OFF-PROPERTY CHILD 

LIME SLUDGE PITS: GROUNDWATER 

Total 
Intake 

1 3.OE+02 1.3E-12 3.9E-10 3.9E-IO 

Total Pathway: 3.9E-10 Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

Total Rad + Chem 3.9E-IO Total Rad + Chem O.OE+OO Total Rad + Chem O.OE+OO-1 

? 
z 
cln 
i3 

U 

bi 
(3 

t - r  

\ABQ\~P~OFRC.XLS\ll27/94; 8:09 Ah4 
I 
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TABLE B.3.5-13b) (continued) 

LIME SLUDGE PITS: GROUNDWATER 
FUTURE, OFF-PROPERTY CHILD 

Conc'n (pCi/L) RfD(o) Hazard 
.. 

,. .. 
Total Pathway: O.OE+OO Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

Total Rad + Chem O.OE+OO Total Rad + Chem O.OE+OO Total Rad + Chem O.OE+OO-] 

I 
FER\CRUIRI\ABQ\LSP-OFRC.XLS\I127/94; 8:09 AM 



u .  1 

sk 
IngestiodSoil 

Compound Conc'n CpCilg) Intake m Risk 
cs-137 0.70 2.6EM 2.8E-ll 7.3E-13 
NP-237 0.72 2.7EM 2.2E-IO 5.9E-12 
PU-238 0.58 2.1EM 2.2E-10 4.7E-12 
PU-2391240 0.13 5.0E-03 2.3E-IO 1.2E-12 
RA-226 1.92 7.2E-02 1.2E-10 8.6E-12 
RA-228 1.64 6.1EM I.OE-10 6.IE-12 
SR-90 0.79 2.9EM 3.6E-ll I.1E-I2 
TH-228 2.91 l.lE-O1 5.5E-ll 6.OE-12 
TH-230 44.80 1.7E+00 1.3E-11 2.2E-ll 
TH-232 1.31 4.9EM 1.2E-11 5.8E-13 
U-234 21 .00 7.8E-01 1.6E-I 1 I .3E-I 1 
U-239236 1.74 6.5EM I.6E-I1 1.OE-I2 
U-238 71.39 2.7E+00 2.8E-I1 7.5E-ll 

y ?  
... n 

' I .  
.X 

I n '  

I Ingestioddoil 
Compound Conc'n CmalkpJ Intake SFJoJ Risk 

7.190 1.9E-07 1.8E+00 3.4E-07 
1.518 4.0E-08 4.3E+00 1.7E-07 
1.200 3.2E-08 
16.6 4.4E-07 
27.6 7.3E-07 
25.1 6.7E-07 
214 5.7E-06 

0.590 1.6E-08 7.7E+00 1.2E-07 
0.910 2.4E-08 l . lE+00 2.7E-08 
1.100 2.9E-08 7.3E+b0 2.1E-07 
1.OOO 2.7E-08 9.0E-01 2.4E-08 
0.630 1.7E-08 
0.800 2.1E-08 3.8E-01 8.1E-09 

1O.OOO 2.7E-07 1.4E-02 3.7E-09 
0.14q 3.7E-09 2.0E-02 7.5E-ll 
1.100 2.9E-08 3.2E-02 9.4E-IO 
0.320 8.5E-09 8.lE+00 6.9E-08 
0.042 1.IE-09 

1.600 4.3E-08 
0.720 1.9E-08 2.OE+00 3.8E-08 

Total Pathway: 1 .OE-06 

. m  

. 

* 

TABLE B.3.S-14 
FUTURE, EXPANDED TRESPASSER 

LIME SLUDGE PONDS: SURFACE SOIL 
Carcino 
Radiatic 

I Inhalation of ParticulateslSoil 
Compound Conc'n in Air (pCilm3) Intake Risk 

cs-I37 1.05E-05 3.8EM 1.9E-I1 7.1E-13 
NP-237 
PU-238 
PU-239t240 
RA-226 
RA-228 
SR-90 ' 

TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

1.08E-05 3.9E-02 
8.64846 3.1EM 
2.03E-06 7.3E-03 
2.88E-05 l.OE-01 
2.46E-05 8.8EM 
1.18E-05 4.2EM 
4.37E-05 1.6E-01 
6.72E-04 2.4E+00 
1.96845 7.OEM 
3.15E-04 l . lE+00 
2.61E-05 9.3EM 
1.07E-03 3.8E+00 

2.9E-08 
3.9E-08 
3.88-08 
3 .OE-09 
6.9E- IO 
6.2E-11 
7.8E-08 
2.9E-08 
2.8E-08 
2.6E-08 
2.5E-08 
5.2E-08 

1.IE-09 
1.2E-09 
2.8E- 10 
3.1 E-10 
6.IE-11 
2.6E-12 
1.2E-0)8 

2.0E-04 
2.9E-08 
2.3E-09 
2.OE-01 

7 . 0 ~ 4 8  

Total Pathway: 3.2E-01 
I 

Y 
er 
clr, 
o\ 
P 

2.3E-08 6.3E-11 8.4E+00 5.3E-10 
1 .BE48 5.OE-11 
2.5E-07 6.9E-10 4.1E+OI 2.8E-08 
4.1E-07 l.lE-09 

O.OE+OO O.OE+OO 
3.2E-06 8.9E-09 
8.9E-09 2.4E-11 

Benzo@)anthracene 1.4E-08 3.8E-ll 8.9E-01 3.4E-I1 
1.7E-08 4.6E-11 6.1 2.8E-IO 

Benzo@)fluoranthene 1.5E-08 4.2E-ll 7.5E-01 3.1E-ll 
Benzo(g,h,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene 1.2E-08 3.3E-I1 3.2E-01 l.lE-I1 
bis(2-Ethylhexyl) phthalate 1.5E-07 4.2E-10 

2.1E-09 5.8E-12 
c- '* 1.7E-08 4.6E-11 2.7E-02 1.2E-12 u 
b b  

# 

, Total Pathway: 3.4E-0t 

\ABQ\LTSLEXTY.XLS\I127/94; 8: lS  AM FERW 
I 

eni - 
nA 

Total Rad + Chem 3.5E-07 

Total Pathway: 1.4E-IC 

'Arsenic 
ILeryIlium 
Cadmium 
'Chromium 
Lead 
TH-TOTAL 
U-TOT AL 
Aroclor-1254 
Bemo(b)anthracene 
Benzo(b)pyrene 
Benzo@)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno( 1,2,3-cd)pyrene 
Phenanthrene 



TABLE B.3.5-14 (continued) 
FUTURE, EXPANDED TRESPASSER 

LIME SLUDGE PONDS: SURFACE SOIL 

I Dermal ContactlSoil 

Not applicable 

nogenic Risk 

External RadiatiodSoil 
Compound Risk 

CS-137 2.8E-01 2.0E-06 5.5E-05 
NP-237 2.8E-01 4.3E-07 1.2E-05 
PU-238 2.3E-01 2.8E-11 6.3E-12 
PU-239R40 5.3E-02 2.7E-11 1.4E-12 
RA-226 7.5E-01 1.2E-08 9.OE-OS 
RA-228 6.4E-01 2.9E-06 1.9E-0t 
SR-90 3.1E-01 O.OE+OO O.OE+OC 
TH-228 l . lE+00 5.6E-06 6.4E-OL 
TH-230 1.8E+01 5.4E-11 9.5E-1C 
TH-232 5.1E-01 2.6E-11 1.3E-11 
U-234 8.2E+OO 3.OE-11 2.5E-1C 
U-239236 6.8E-01 2.4E-07 1.6E-07 
U-238 2.8E+01 3.6E-08 l.OE-0C 

Total Pathway: O.OE+OO Total Pathway: 1 .OE-05 

Beryllium 
Cadmium 
Chromium 
Lead 2.9E-06 
TH-TOTAL O.OE+OO 
U-TOTAL 2.2E-05 
Aroclor-1254 1 AE-06 1 .OE+01 1.9E-05 
Benzo@)anthracene O.OE+OO 2.6E+OO O.OE+OO 
Benzo@)p yrene O.OE+OO 1.7E+01 O.OE+OO 
Benzo@)fluoranthene O.OE+OO 2.1E+OO O.OE+OO 
Benzo(g,h,i)perylene 2 .OE-06 
Benzo(k)fluoranthene O.OE+OO 8.8E-01 O.OE+OO 
bise-Ethylhexyl) phthalate 4.2E-07 1.6E-02 6.5E-09 
Carbazole O.OE+OO 2.0E-02 O.OE+OO 
Chrysene O.OE+OO 7.4E-02 O.OE+OO 
Dibenzo(a,h)anthracene O.OE+OO 1.9E+01 O.OE+OO 
Dibenzohran O.OE+OO 
Indeno( 1,2,3-cd)pyrene O.OE+OO ,4.7E+00 O.OE +OO 

Total Pathway: 8.7E-05 
Total Rad + Chem 8.7E-05 

I 
FER\CRU2RI\ABQ\LSSLMn.XLS\1127/94; 8: 15 ,Ah4 

Not applicable 

- Total 

5.5E-07 
1.2E-07 
1.2E-09 

9.4E-09 
1.9E-06 

6.4E-06 
7.1E-08 
2.0E-09 
3 .OE-08 
1.7E-07 
1.2E-06 

2.8E- 10 

3.7E-12 

4 .8807 
6.8E-05 

2.8E-08 

1.9E-05 
2.7E-08 
2.1E-07 
2.4E-08 

8.1E-09 
1 .OE-08 
7.5E-11 
9.4E-10 
6.9E-08 

3 AE-08 

I 
Total Pathway: O.OE+OO 

1 .OE-OS-q 



TABLE B.3.5-14 (continued) 
FUTURE, EXPANDED TRESPASSER 

LIhlE SLUDGE PONDS SURFACE SOIL 
Non-carcino 

1.1E-05 3.8E-02 
l.lE-05 3.9E-02 
8.6E-06 3.1E-02 
2.0E-06 7.3E-03 
2.9E-05 1 .OE-01 
2.5E-05 8.8E-02 
1.2E-05 4.2E-02 
4.4E-05 1.6E-01 
6.7E-04 2.4€+00 
2.0E-05 7.OE-02 
3.2E-04 l . lE+00 

Total Pathway: O.OE+O( 

2.3E-08 6.3E-11 
1.8E-08 5.OE-11 
2.5E-07 6.9E-10 
4.1E-07 l.lE-09 

O.OE+OO O.OE+OO 
3.2E-06 8.9E-09 
8.9E-09 2.4E-11 

Benzo@)anthracene 1.4E-08 3.8E-11 
1.7E-08 4.6E-11 
1 .SE-08 4.2E-1 I 

Benzo(g,h,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene 1.2E-08 3.3E-11 

1.5E-07 4.2E-10 
2.1E-09 5.8E-12 
1.7E-08 4.6E-11 

Total Pathway: 0 OE+M 
Total Rad + Chem O.OE+OO 

8:15 AM 
I 

iic Hazard 
mrd 

IngestiodSoil 
Compound Conc'n (pCi/& Intake RfDo 

CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235R36 
U-238 

0.70 2.6842 
0.72 2.7E-02 
0.58 2.1E-02 
0.13 5.0E-03 
1.92 7.2E-02 
1.64 6.1E-02 
0.79 2.9E-02 
2.91 l.lE-O1 

44.80 1.7€+00 
1.31 4.9E-02 

21.00 7.8E-01 
1.74 6.5E-02 

71.39 2.7E+00 ~ 

I 

Total Pathway: O.OE+OO 

zard 
IngestiodSoil 

Compound Conc'n (rnnlkg) RfDo Hazard 
Arsenic 7.19 8.1E-07 3.0E-04 2.7E-0 
Beryllium 1.52 1.7E-07 S.OE-03 3.4E-0 
Cadmium 1.20 1.4E-07 1.0E-03 1.4E-0 
Chromium 16.58 1.9E-06 5.0E-03 3.7E-0 

27.56 3.1E-06 Lead 
TH-TOT AL 25.10 2.88-06 
U-TOT AL 214.32 2.4E-05 3.0E-03 8.1E-0 
Aroclor-1254 0.59 6.7E-08 

0.91 1.0E-07 Benzo(b)anthracene 
Benzo@)pyrene 1.10 l.2E-07 
Benzo(b) fluoranthene 1.00 l.lE-07 
Benzo(g, h,i)perylene 0.63 7.1E-08 
Benzo&)fluoranthene 0.80 9.0E-08 
bis(2-Ethylhexyl) phthalate 10.00 1.1E-06 2.0E-02 5.7E-0 
Carbazole 0.14 1.6E-08 
Chrysene 1.10 1.2E-07 
Dibenzo(a,h)anthracene 0.32 3.6E-08 
Dibenzofuran 
Indeno(l,2,3-cd)pyrene 0.72 8.1E-08 
Phenanthrene 1.60 1.8E-07 

0.04 4.7E-09 4.0E-03 1.2E-0 

Total Pathway: I .  I E 4  
Total Rad + Chem I IE-02 



TABLE B.35-14 (continued) 
FUTURE, EXPANDED TRESPASSER 

LIME SLUDGE PONDS: SURFACE SOIL 
Non-carcinc 

Radiation Hazai 
Dermal Contact/Soil 

Not applicable 

Total Pathway: O.OE+O( 

I Chemical Eaza 
Dermal ContadSoil 

Compound Intake RfDlderm) Harard 
Arsenic 3.0E-07 2.9E-04 1.OE-0 
Beryllium 6.28-07 5.0E-05 1.2E-0 
Cadmium 4.9847 5.OE-05 9.9E-0 
Chromium ’ 6.8846 2.3E-03 3.0E-0 
Lead l.lE-05 
TH-TOTAL O.OE+OO 
U-TOTAL 8.8E-05 1 SE-04 0. 
Aroclor-1254 7.3E-06 
Benzo(b)anthracene O.OE+OO 
Benzo(b)pyrene O.OE+OO 
Benzo@)fluoranthene O.OE+OO 
Benzo(g,h,i)perylene 7.8E-06 
Benzo(k)fluoranthene O.OE+OO 
bis(2-Ethylhexyl) phthalate 1.6E-06 1.8E-02 9.1E-0 
Carbazole O.OE+OO 
Chrysene O.OE+OO 
Dibenzo(a,h)anthracene O.OE+OO 
Dibenzofuran O.OE+OO 4.0E-03 O.OE+O 
Indeno(l,2,3-cd)pyrene 0 .OE + 00 
Phenanthrene 2 .OE-05 

Total Pathway: 0 .  

Total Rad + Chem 0.6 
I 

FER\CRU2RI\ABQ\ISSLEXTY.XLS\1127/94: 8: 15 AM 

External RadiatiodSoil 
Compound Intake RfD(e) Hazard 
CS-137 2.8E-01 
NP-237 2.8E-01 
PU-238 2.3E-01 
PU-239l24 5.3E-02 
RA-226 7.5E-01 
,RA-228 6.4E-01 

3.1E-01 
TH-228 l . lE+00  
TH-230 1.8E+01 
TH-232 5.1E-01 
U-234 8.2€+00 
U-239236 6.8E-01 

Total Pathway: O.OE+O( 

I External RadiatiodSoil 

I Compound Intake RtD(o) Hazard 

Not applicable 

Total Pathway: O.OE+O( 

- Total 

3.7E-03 
1.3E-02 
1 .OE-02 
3.4E-03 

0.6 

1 SE-04 

1.2E-06 

0.6E+00) ‘foal: 0.61 



,-- 

lisk 
IngestiodSoil 

,Arsenic 7.190 1.8E-05 1.8€+00 3 x 4 5  
Beryllium 1.518 3.7E-06 4.3€+00 1.6E-05 
Cadmium 1.200 3.0E-06 
Chromium 16.58 4.1E-05 
Lead 27.6 6.8E-05 
TH-TOT AL 25.100 6.2E-05 
U-TOTAL 214.3 5.3E-04 
Aroclor-1254 0.590 1.5E-06 7.7€+00 1.1E-05 
Benzo(a)anthracene 0.910 2.2E-06 l.lE+OO 2 5E-06 
Benzo(a)pyrene 1.100 2.7E-06 7.3E+OO 2.OE-05 
Benzo(b)fluoranthene 1.OOO 2.5E-06 9.0E-01 2.2E-06 
Benzo(g,h,i)perylene 0.630 1.6E-06 
Benzo(lc)fluoranthene 0.800 2.0E-06 3.8E-01 7 5E-07 
bise-Ethylhexyl) phthalate 1O.OOO 2.5E-05 1.4E-02 3.5E-07 
Carbazole 0.140 3.5E-07 2.0E-02 69E-09 
Chrysene 1.100 2.7E-06 3.2E-02 8.7E-08 
Dibenzo(a,h)anthracene 0.320 7.9E-07 8 . IE+00  6.4E-06 
Dibenzofuran 0.042 1.0E-07 

Phenanthrene 1.600 3.9E-06 

Compound Conc'n (ma/kg) a Risk 

Indeno(l,2,3-cd)pyrene 0.720 1.8E-06 2.OE+00 3 6E-06 

Total Pathway: 9 4E-05 

:&.-a 

, -- 
:,a . 

Benzo(a)anthracene 1.4E-08 8.9E-10 8.9E-01 7.9E-10 
Benzo(a)pyrene 1.7E-08 l.lE-09 6.1 6.58-09 
Benzo@)fluoranthene 1.5E-08 9.7E-10 7.5E-01 7.3E-10 
'Benzo(g,h,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene 1.2E-08 7.8E-10 3.2E-01 2.5E-10 
bise-Ethylhexyl) phthalate 1 SE-07 9.7E-09 
Carbazole 2.1E-09 1.4E-10 
Chrysene 1.7E-08 l.lE-09 2.7E-02 2.9E-11 
Dibenzo(a,h)anthracene 4.8E-09 3.lE-10 6.8€+00 2.1E-09 
Dibenzohran O.OE+OO O.OE+OO 

Phenanthrene O.OE+OO O.OE+OO 
Indeno(l,2,3-cd)pyrene l.lE-08 7.OE-10 1.7€+00 1.2E-09 

TABLE B.3.5-15(a) 

LIME SLUDGE PONDS: SURFACE SOIL 
CARCINOGEMC RISK 

FUTURE, ON-PROPERTY FARMER (RME VALUES) 

\ABQ\LSSU)NRF.XLS\II27/94; 8:17 AM 

0.702 3.IE+03 2.8E-11 8.7E-08 
0.720 3.2€+03 2.2E-10 7.0E-07 
0.576 2.5€+03 2.2E-10 5.6E-07 
0.13 6.OE+M 2.3E-10 1.4E-07 

1.9 8.58+03 1.2E-10 1.0E-06 
1.639 7.2E+03 1.OE-10 7.2E-07 

SR-90 0.8 3.5€+03 3.6E-11 1.2E-07 
TC-99 0.OOO O.OE+OO 1.3E-12 O.OE+OO 
TH-228 2.910 1.3€+04 5%-11 7.1E-07 
TH-230 44.8 2.OE+05 1.3E-11 2.6E-06 

Total Pathway: 1.7E-05 

P Total Rad + Chem 1 .O e Total Rad + Chem I .  I E-04 



TABLE B.3.5-15(a) (continued) 

CARCII 3GENIC RISK 

I Dermal Contact/Soil 

Not applicable 

Total Pathway: O.OE+OC 

I Chemical Rk 
Dermal Contact/Soil I 

Compound - Intake SFlderm) Risk 
Arsenic 5.7E-07 1.8E+OO 1.0E-06 
Beryllium 1.2E-06 4.3E+02 5.1E-04 
Cadmium ' 9.5E-07 
Chromium 1.3E-05 
Lead 2.2E-05 
TH-TOTAL O.OE+OO 
U-TOTAL 1.7E-04 
Amclor-1254 1.4E-05 l.OE+Ol 1.4E-04 
Benzo(a)anthracene O.OE+OO 2.6E+OO O.OE+OO 
Benzo(a)p yrene O.OE+OO 1.7E+01 O.OE+OO 
Benzo(b)fluoranthene O.OE+OO 2.1E+OO O.OE+OO 
Benzo(g,h,i)perylene 1 SE-05 
Benzo(k)fluoranthene O.OE+OO 8.8E-01 O.OE+OO 
bis(2-Uhylhexyl) phthalate 3.2E-06 1.6E-02 4.9E-08 
Carbazole O.OE+OO 2.0E-02 O.OE+OO 
Chrysene O.OE+OO 7.4E-02 O.OE+OO 
Dibenzo(a,h)anthracene" O.OE+OO 1.9E +O 1 O.OE+OO 
Dibenzofuran O.OE+OO 
Indeno(l,2,3-cd)pyrene O.OE+OO 4.7E+OO O.OE+OO 
Phenanthrene 3.8E-05 

Total Pathway: 6.68-04 

I 

Total Rad + Chem 6.6E-04 I 
FER\CRU2RI\ABQ\LSSLONRF.XIS\l/27/94; 8: 17 AM 

External RadiatiodSoil 
Compound Intake Risk 

CS-137 
NP-237 
PU-238 
PU-239t240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235036 
U-238 

2.9E+01 2.0E-06 5.8E-05 
3.OE+01 4.3E-07 1.3E-05 
2.4E+01 2.8E-11 6.7E-1C 
5.6E+OO 2.7E-11 1 .SE-lC 
8.OE+01 1.2E-08 9.6E-07 
6.8E+01 2.9E-06 2.OE-04 
3.3E+01 O.OE+OO O.OE+OC 

1.2E+02 5.6E-06 6.8E-04 
O.OE+OO 6.OE-13 O.OE+OC 

1.9E+03 5.4E-11 1 .OE& 
5.4E+01 2.6E-11 1.4E-05 
8.7E+02 3.OE-11 2.6E-08 
7.2E+01 2.4E-07 1.7E-05 
3.OE+03 3.6E-08 l.lE-04 

Total Pathway: 1.1E-03 

External RadiatiodSoil 
Compound Intake 

Not applicable 

Total Pathway: O.OE+OC 
1 . l E - 0 3 7 1  

Total 

5.8E-05 
1.4E-05 
6.0E-07 
1 SE-07 
2.0E-06 
2.0E-04 
1.2E-07 

O.OE+OO 
6.8E-04 
4.9E-06 
1.3E-07 
2.5E-06 
1.8E-05 
1.2E-04 

3.2E-05 
5.3E-04 

6.6E-08 

1 SE-04 
2.5E-06 
2.0E-05 
2.2E-06 

7 .5847  
3.9E-07 
6.9E-09 
8.7E-08 
6.4E-06 

3.6E-06 



? *  U 

r, 
&I 
4 
0 

cs-137 0.7M 3.1E+03 
NP-237 0.720 3.2E+03 
PU-238 0.576 2.5E+03 
PU-239R40 0.135 6.OE+02 
~RA-226 1.919 8.58+03 
RA-228 I .639 7.2E+03 
SR-90 0.785 3.5E+03 
TC-99 O.OO0 O.OE+OO 
TH-228 2.910 1.3E+04 
TH-230 44.800 2.OE+05 
TH-232 1.306 5.8E+03 
U-234 21.003 9.3E+04 
U-239236 1.743 7.7E+03 
U-238 71.388 3.1E+05 

TABLE B.3.5-15(a) (continued) 

NON-CARCIM 

Inhalation of Particulate3Soil 
Compound . Conc'n-Air (oCilm3) RfDo Hazard 

cs-137 1 .OSE-OS 1.2E+00 
NP-237 I .08E-05 1.3E+00 
PU-238 8.64E-06 l.OE+OO 
PU-239R40 2.03846 2.4E-01 
RA-226 2.88845 3.3E+00 
RA-228 2.46E-05 2.9E+00 
SR-90 1.18E-05 1.4E+00 
TC-99 0.00E+00 O.OE+OO 
TH-228 4.37845 5.1E+00 
TH-230 6.72E-04 7.8E+01 
TH-232 1.96E-05 2.3E+00 
U-234 3.15844 3.7E+01 
U-23 5/23 6 2.61E-05 3.OE+00 

Total Pathway: O.OE+O( 

Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOT AL 
Aroclor-1254 
Benzo(a)anthracene 
Benzo(a)p yrene 
Benzo@)fluoranthene ' 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno(l,2,3-cd)pyrene 

1.08E-07 7.0E-09 
2.28E-08 1 SE-09 
1.80E-08 I .2E-09 
2.49E-07 1.6E-08 
4.13E-07 2.7E-08 

0.00E+00 O.OE+OO 
3.21E-06 2.1E-07 
8.85E-09 5.7E-10 
1.37E-08 8.9E-10 
1,65E-08 I .  1E-09 

0.00E+00 O.OE+OO 

I SOE-07 9.7E-09 

1.65E-08 l.lE-09 

0.00E+00 O.OE+OO 

0.00E+00 O.OE+OO 

1.50E-08 9.7E-10 

1.20E-08 7.8E-10 

2.10E-09 I .4E-l0 

4.80849 3.1E-10 

1.08E-08 7.OE-10 
Phenanthrene ~ 

Total Pathwav: O.OE+O( 

;ENIC HAZARD 

Hazard 1 
Ingestioddoil 

Conc'n {mmalka) RfD(o) Hazard ComDound 
Arsenic 7.190 1.8E-05 

Cadmium 1.200 3.0E-06 
Chromium 16.579 4.1E-05 
Lead 27.563 6.8E-05 
TH-TOTAL 25.100 6.2E-05 
U-TOT AL 214.323 5.3E384 
Aroclor-I254 0.590 1.5E-06 
Benzo(a)anthracene 0.910 2.2E-06 
Benzo(a)pyrene 1.100 2.7E-06 
Benzo@)fluoranthene 1.OO0 2.5E-06 
Benzo(g,h,i)perylene 0.630 1.6E-06 
Benzo(k)fluoranthene 0.800 2.0E-06 
bis(2-Ethylhexyl) phthalate 1O.OO0 2.5E-05 
Carbazole 0.140 3.5E-07 
Chrysene 1.100 2.7E-06 
Dibenzo(a,h)anthracene 0.320 7.9E-07 

lndeno( 1,2,3-cd)pyrene 0.720 1.8E-06 2.OE+00 8.9E-07 
Phenanthrene 1.600 3.9E-06 

Total Pathway: 2.5E-01 

Beryllium 1.518 3.7~-06 

Dibenzofuran 0.042 1 .OE-07 4.OE-03 2.6E-05 

3.0E-04 5.9EM 
5.0E-03 7.5E-04 
1 .OE-03 3 .OE-03 
5.OE-03 8.2E-03 

3.0E-03 0.2 

2.OE-02 1.2E-03 

a Total Rad + Chem O.OE a Total Rad + Chem 2.5E-01 



TABLE B.3.5-15(a) (continued) 

NON-CARCINOGENIC HAZARD 
Radiation E 

Dermal Contact/Soil 

Not applicable 

Total Pathway: O.OE+O( 

Chemical Haz 
Dermal Contact/Soil 

Intake RtD(denn Hazard Compound - 
Arsenic 5.78-07 2.9E-04 I .6E-10 
Beryllium 1.2E-06 5.OE-05 6.OE-11 
Cadmium 9.5E-07 5.OE-05 4.7E-11 
Chromium 1.3E-05 2.3E-03 2.9E-08 
Lead 2.2E-05 
TH-TOTAL O.OE+OO 
U-TOTAL 1.7E-04 1.5E-04 2.5E-08 
Aroclor-1254 1.4E-05 
Benzo(a)anthracene O.OE+OO 
Benzo(a)pyrene O.OE+OO 
Benzo(b)fluoranthene O.OE+OO 
Benzo(g,h, i)perylene 1.5E-05 
Benzo(k)fluoranthene O.OE+OO 
bis(2-Ethylhexyl) phthalate 3.2E-06 1.8E-02 5.7E-08 
Carbazole O.OE+OO 
Chtysene O.OE+OO 
Dibenzo(a ,h)anthracene 0 .OE + 00 
Dibenzofuran O.OE+OO 4.0E-03 O.OE+OO 

1 Indene( 1,2,3-cd)pyrene O.OE +OO 4.7E + 00 0 .OE + 00 
Phenanthrene 3.8505 

Total Pathway: 1.1E-07 ' FER\CRU2RI\ABQ\LSSLONRF.XLS\1127/91; 8:17 AM Total Rad + Chem 1.1E-07 

3.OE+01 , 

PU-239l240 5.6E+00 

3.3E+01 
O.OE+OO 
1.2E+02 

Total Pathway: O.OE+O 

External RadiatiodSoil 
Compound Intake RtD(o) Hazard 

Not applicable 

5.9E-02 
7.5E-04 
3 .OE-03 
8.2E-03 

0.2 

1.2E-03 

2.6E-05 
8.9E-07 

I 
Total Pathway: O.OE+OO 



TABLE B.35-15(b) 
FUTURE, ON-PROPERTY CHILD 

LIME SLUDGE PONDS SURFACE SOIL 
CARCINOGEMC RISK 

lisk 
IngestiodSoil 

Compound Conc'n [pCi/& SFJoJ Risk 
CS-137 0.702 2.9€+02 2 8E-11 8.3E-09 
NP-237 0.720 3.OE+M 2.2E-10 6.7E-08 
PU-238 0.576 2.4€+02 2.2E-10 5.3E-08 
PU-239R40 0.13 5.7E+OI 2.3E-10 1.3E-08 
RA-226 1.9 8.1€+02 1.2E-10 9.7E-08 
RA-228 1.639 6.9€+02 1 .OE-10 6.9E-08 
SR-90 0.8 3.3€+02 3:6E-ll 1.2E-08 
TC-99 O.Oo0 O.OE+OO 1.3E-12 O.OE+OO 
TH-228 2.910 1.2E+03 5.5E-I 1 6.7E-08 
TH-230 44.8 1.9€+04 1.3E-ll 2.4E-07 
TH-232 1.306 5.5€+02 1.2E-I1 6.6E-09 
'U-234 21.0 8.8E+03 1.6E-11 1.4E-07 
U-239236 1.743 7.3€+02 1.6E-11 1.2E-08 
U-238 71.388 3.OE+04 2.8E-I I 8.4E-07 

Total Pathway: 1 6E-06 

Radiation 

1 Risk 
IngestiodSoil 

Compound Conc'n (malkg) & Risk 

1 

1 

1 

t 
1 

r 
r 

1 
) 

> 

- 
5 

Inhalation of ParticulateslSoil 
Compound Conc'n in Air (pCilm3) Intake Risk 

CS-137 1.05E-05 2.2E-02 1.9E-11 4.28-13 
NP-237 1.08E-05 2.3E-02 2.9E-08 6.6E-10 
PU-238 8.64846 1.8E-02 3.9E-08 7.1E-10 
PU-239/240 2.03E-06 4.3E-03 3.8E-08 1.6E-10 
RA-226 2.88E-05 6.OE-02 3.0E-09 1.8E-10 
RA-228 2.46E-05 5.2E-02 6.6E-10 3.4E-11 
SR-90 1.18E-05 2.5E-02 6.2E-ll 1.5E-12 
TC-99 0.00€+00 O.OE+OO 8.3E-12 O.OE+O( 
TH-228 4.37845 9.2E-02 7.8E-08 7.28-09 
TH-230 6.72844 1.4€+00 2.9E-08 4.1E-08 
TH-232 I.96E-05 4.1E-02 2.8E-08 1.2E-09 
U-234 3.15E-04 6.6E-01 2.6E-08 1.7E-08 
U-235/236 2.6E-05 5.5E-02 2.5E-08 l.4E-09 
U-238 1.1E-03 2.2€+00 5.20E-08 1.2E-07 

Total Pathway: 1.9E-O' 

Inhalation of ParticulateslSoil 

Arsenic l.lE-07 5.9E-10 1.5E+OI 8 . G 9  
Compound Conc'n (mnlm3) - Intake Risk 

Beryllium 2.3E-08 1.2E-10 8.4€+00 l.0E-09 
Cadmium 1.8E-08 9.9E-11 
Chromium 2.5847 1.4E-09 4.1€+00 5.6E-09 
Lead 4.1E-07 2.3E-09 
TH-TOT AL O.OE+OO O.OE+OO 
U-TOTAL 3.2E-06 1.8E-08 
Aroclor-1254 8.9E-09 4.8E-11 
Benzo(a)anthracene 1.4E-08 7.5E-I 1 8.9E-01 6.7E-I1 
Benzo(a)pyrene 1.7E-08 9 OE-l I 6.1 5.5E-IO 
Benzo(b)fluoranthene 1.5E-08 8.2E-11 7.5E-01 6.2E-ll 
Benzo(g,h,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene 1.2E-08 6.6E-11 3.2E-01 2.1E-11 
bis(2-Ethylhexyl) phthalate 1.5E-07 8.2E-IO 
Carbazole 2.1E-09 1.2E-I1 
Chrysene 1.7E-08 9.OE-11 2.7E-02 2.4E-12 
Dibenzo(a ,h)anthracene 4.8E-09 2.6E-11 6.8€+00 1.8E-la 
Dibenzofuran O.OE+OO O.OE+OO 

Phenanthrene O.OE+OO O.OE+OO 
Indeno(l,2,3-cd)pyrene i.iE-08 5 .9~-11  ~ . ~ E + o o  i.oE-ia 

Total Pathway: 1.7E-0 

\ABQ\LSSUlNRC.XLS\II27/94; 8:18 AM 
I 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOT AL 
Aroclor-1254 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene , 
bise-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 

7.190 7.9846 1.8€+00 
1.518 1.7E-06 4.3€+00 
1.200 1.3E-06 
16.58 1.8E-05 
27.6 3.OE-05 

25.100 2.8845 
214.3 2.3E-04 
0.590 6.5E-07 7.7€+00 
0.910 1.0E-06 l . lE+00 
1.100 1.2E-06 7.3€+00 
1.OOO I.IE-06 9.OE-01 
0.630 6.9847 
0.800 8.8E-07 3.8E-01 
IO.Oo0 1.IE-05 1.4E-02 
0.140 I.5E-07 2.0E-02 
1 .100  1.2E-06 3.2E-02 
0.320 3.58-07 8.1E+OO 
0.042 4.6E-08 
0.720 7.9E-07 2.OE+00 
1.600 1.8E-06 

Total Pathway: 

1.4E-05 
7.2E-06 

5 .OE-OE 
1.1E-06 
8.8E-06 
9.9E-07 

3.3E-07 
I SE-0)i 
3.1E-05 
3.9E-08 
2.8E-0t 

1 .6E-0t 

4.2E-0f m Total Rad + Chem 2.0 0 Tom1 Rad + Chern 4.3E-05 



TABLE B.3.5-15(b) (continued) 

*-. , 
,.:. , .. 

.-. 
CARCINOGENIC RISK 

I Radiation Ri 
Dermal ContactlSoil I 

Not applicable 

Total Pathway: O.OE+OO 

Arsenic 7.1E-08 1.8E+00 1.3E-07 
Beryllium 1 SE-07 4.3€+02 6.4E-05 
Cadmium 1.2E-07 , 
Chromium 1.6E-06 
Lead 2.7E-06 
TH-TOT AL O.OE+OO 
U-TOTAL 2.1E-05 
Aroclor-1254 1.7E-06 1 .OE+01 1.8E-05 
Benzo(a)anthracene O.OE+OO 2.6E+OO O.OE+OO 
Benzo(a)pyrene O.OE+OO 1.7E+01 O.OE+OO 
Benzo@)fluoranthene O.OE+OO 2.1E+OO O.OE+OO 
Benzo(g,h,i)perylene 1.9E-06 
Benzo(k)fluoranthene O.OE+OO 8.8E-01 O.OE+OO 
bis(2-Ehylhexyl) phthalate 3.9E-07 1.6E-02 6.1E-09 
Carbazole O.OE+OO 2.OE-02 O.OE+OO 
Chrysene O.OE+OO 7.4E-02 O.OE+OO 
Dibenzo(a,h)anthracene O.OE+OO 1.9€+01 O.OE+OO 

4.7E+OO O.OE+OO 

Total Pathway: 8.2845 ’ FER\CRU2RI\@Q\ISSLONRC.XLS\1127/94; 8: 18 AM Total Rad + Chem 8.2E-05 

CS-137 2.2E+OO 2.0E-06 4.4E-06 
NP-237 2.2E+OO 4.3E-07 9.6E-07 
PU-238 1.8E+OO 2.8E-11 5.OE-11 
PU-239R40 4.2E-01 2.7E-11 1.lE-11 
RA-226 6.OE+OO 1.2E-08 7.2E-08 
RA-228 5.1E+OO 2.9E-06 1 SE-05 
SR-90 2.4E+OO O.OE+OO O.OE+OO 

~ ~ - 2 2 8  9.1E+OO 5.6E-06 5.1E-05 
rc-99 O.OE+OO 6.OE-13 O.OE+OO 

~ ~ - 2 3 0  1.4E+02 5.4E-11 7.5E-09 
~ ~ - 2 3 2  4.1E+OO 2.6E-11 1 .lE-lO 
U-234 6.5€+01 3.OE-11 2.0E-09 

Total Pathway: 8.OE-05 

External RadiatiodSoil 
ComDound Intske Risk 

Not applicable 

. Total Pathway: O.OE+OC 

- Total 

4.4846 
1 .OE-06 
5.4848 
1.3E-08 
1.7E-07 
1.5E-05 
1.2E-08 

5.lE-05 
2.9E-07 
7.8E-09 
1.6E-07 
1.3E-06 
9.0E-06 

o.oE+p 

1.4E-05 
7.2E-05 

5.6E-09 

2.3845 
l.lE-06 
8.8E-06 
9.9E-07 

3.3E-07 
1.6E-07 
3.1E-09 
3.9E-08 
2.8E-06 

1.6E-06 

8 . O E - O S I m q  



TABLE B.3.5-158) (continued) 

3 ? 
3 

NON-CARCIN( 

NP-237 1.08E-05 2.3E-02 
PU-238 8:648-06 1.8E-02 
PU-239R40 2.03E-06 4.3E-03 
RA-226 2.88E-05 6.OEM 
RA-228 2.46E-05 5.2E-02 
SR-90 1.18E-05 2.5E-02 
TC-99 0.00€+00 O.OE+OO 
TH-228 4.37E-05 9.2E-02 
TH-230 6.72E-04 1.4€+00 
TH-232 1.96845 4.IE-02 
U-234 3.15E-04 6.6E-01 
~ - 2 3 5 ~ 3 6  2.61845 5.5E-02 
U-238 1.07E-03 2.2E+00 

r Radiati 

I Inhalation of ParticulateslSoil 
Compound Conc'n-Air (pCilm3) & Hazard 

I cs- I37 1%?-05 2.2E-02 

\ABQ\LSSLONRC.XLS\lI27194; 8:18 AM 
I m Total Rad + Chem O.OE 

;ENIC HAZARD 
Hezard 

IngestionlSoil , 

Compound Conc'n (pCi/& & RfDo Hazard 
CS-137 0.702 2.9€+02 
NP-237 0.720 3.OE+02 
PU-238 0.576 2.4E+M 
PU-239R40 0.13 5.7€+01 

RA-228 1.639 6.98+02 
SR-90 0.8 3.3E+02 
TC-99 o.Oo0 O.OE+OO 
TH-228 2.910 1.2€+03 
TH-230 44.8 1.9€+04 
TH-232 1.306 5.5E+02 
U-234 21.0 8.88+03 
U-235R36 1.743 7.38+02 
U-238 71.388 3.OE+04 

RA-226 1.9 a . iE+m 

Total Pathway: #####A 

IngestiodSoil 

Arsenic 7.190 9.2E-05 3.OE-04 3.lE-0 
Beryllium 1.518 1.9E-05 5.OE-03 3.9E-0: 
Cadmium 1.200 1.5E-05 l.OE-03 1.5E-0: 
Chromium 16.58 2.1E-04 5.OE-03 4.2E-0: 
Lead 27.6 3.5E-04 
TH-TOT AL 25.100 3.2E-04 

Aroclor- 1254 0.590 7.5E-06 
Benzo(a)anthracene 0.910 I.2E-05 
Benzo(a)pyrene 1.100 1.4E-05 
Benzo(b)fluoranthene 1.Oo0 1.3E-05 
Benzo(g,h,i)perylene . ' 0.630 8.1E-06 
Benzo(k)fluoranthene 0.800 1.OE-05 
bis(2-Ethylhexyl) phthalate 1O.ooO 1.3E-04 2.0E-02 6.4E-0 

Chrysene 1.100 1.4E-05 
Dibenzo(a,h)anthracene 0.320 4.1E-06 

Indeno( I ,2,3-cdlpyrene 0.720 9.2E-06 2.OE+00 4.6E-0 

Conc'nImelkg) & RfDo Compound 

214.3 2.7843 3.0E-03 0.' U-TOTAL 

Carbazole 0.140 1.8E-06 

Dibenzofuran 0.042 5.4E-07 4.0E-03 1.3E-0 

Phenanthrene 1.600 2.OE-05 
Total Pathway: #####I 

e Total Rad + Chem ###### 



TABLE B.3.5-15@) (continued) 

NON-CARCINOGENIC HAZARD 

I Radiation E; 
Dermal ContactlSoil 

Not applicable 

Total Pathway: O.OE+O( 

PU-239t.240 4.2E-01 

2.4E+OO 
O.OE+OO 

4.1E+OO 

Total Pathway: O.OE+OI 

8.3E-07 2.98-04 2.4E-10 
Beryllium 1.7E-06 5.OE-05 8.7E-ll 
Cadmium 1.4E-06 5.0E-05 6.9E-11 
Chromium 1.9E-05 2.3E-03 4.3E-08 
Lead 3.2E-05 
TH-TOT AL O.OE+OO 
U-TOTAL 2.5E-04 1.5E-04 3.7E-08 
Aroclor- 1254. 2.OE-05 

Benzo(a)py rene O.OE+OO 
Benzo@)fluoranthene O.OE+OO 
Bemo(g,h,i)perylene 2.2845 
Benzo(k)fluoranthene O.OE+OO 
bise-Ethylhexyl) phthalate 4.68-06 1.8E-02 8.3E-08 
Carbazole O.OE+OO 

Dibenzo(a,h)anthracene O.OE+OO 
Dibenzohran O.OE+OO 4.0E-03 O.OE+OO 
Indeno(l,2,3-cd)pyrene O.OE+OO 4.7E+OO O.OE+OO 
Phenanthrene 5.5E-05 

Total Pathway: 1.6E-07 

Benzo(a)anthracene O.OE+OO 

Chrysene O.OE+OO 

' FER\CRU2RI\ABQ\LTSU)NRC.Xl.S\1/27/94; 6:16 Ah4 Total Rad + Chem 1.6E-07 

Not applicable 

3.1E-01 
3.9E-03 
1 SE-02 
4.2E-02 

0.9 

6.4E-03 

1.3E-04 
4.6E-06 

Total Pathway: O.OE+O( 
O.OE+OO Toral: 1.3 
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TABLE B.3.5-16(a) 

LIME SLUDGE PONDS: BEEF AND MILK (DUU AFFECTED) 
FUTURE, ON-PROPERTY FARMER (RME VALUES) 

Ingestion of Beef 
Compound Conc'n (pCi/k& - Intake w 

CS-137 8.75E-02 1.6E+02 2.8E-11 4.5E-09 
NP-237 2.468-04 4.5E-01 2.2E-10 9.9E-I 1 
PU-238 1.77E-06 3.3E-03 2.2E-10 7.2E-13 
PU-239/240 4.18E-07 7.7E-04 2.3E-10 1.8E-13 
RA-226 2.96E-03 5.4E+00 1.2E-10 6.5E-10 
RA-228 2.44843 4.5E+00 1.OE-10 4.5E-10 
SR-90 3.53E-03 2,8E+00 3.6E-11 1 .OE-lO 
TC-99 0.00E+00 O.OE+OO 1.30E-12 O.OE+W 
TH-228 9.77E-05 1.8E-01 5.5E-11 9.9E-12 
TH-230 1.66E-03 3.OE+00 1.3E-I1 4.OE-11 
TH-232 4.84E-05 8.9E-02 1.2E-11 1.lE-12 
U-234 2.60E-02 4.8E+01 1.6E-11 7.6E-1C 
U-235R36 2.16E-03 4.OE+00 1.6E-I1 6.3E-11 
U-238 8.82EM 1.6E+02 2.8E-11 4.5B-09 

Total Pathway: 1.1E-08 

Ingestion of Beef 

Arsenic 8.9E-05 9.1E-08 1.8E+00 1.6E-07 
Beryllium 9:4E-06 9.68-09 4.3E+00 4.1E-08 
Cadmium 4.4E-05 4.6E-08 
Chromium 5.6E-04 5.88-07 
Lead 5.1E-05 5.3E-08 
TH-TOTAL O.OE+OO O.OE+OO 
U-TOTAL 2.7E-04 2.7847 
Aroclor-1254 9.9845 1.0E-07 7.7E+00 7.8E-07 
Benzo(a)anthracene 3.38-05 3.4E-08 l . lE+00 3.88-08 
Benzo(a)pyrene 9.6E-05 9.9848 7.3E+00 7.2E-07 
Benzo@)fluoranthene 3.4E-04 3.5E-07 9.OE-01 3.1E-07 
Benzo(g,h ,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene S.SE-04 5.78-07 3.8E-01 2.2E-07 

Compound Conc'n (mnlka) - Intake Risk 

bis(2-Ethylhexyl) phthalate 7.6846 7.8849 1.4EM l.lE-10 
Carbazole O.OE+OO O.OE+OO 2.OE-02 O.OE+O[ 
Chrysene 4.1E-05 4.2E-08 3.2E-02 1.3E-09 
Dibenzo(a,h)anthracene 2.88-05 2.8E-08 8.IE+00 2.38-07 
Dibenzofuran O.OE+OO O.OE+OO 
Indeno(l,2,3-cd)pyrene O.OE+OO O.OE+OO 2.OE+00 O.OE+O( 
Phenanthrene O.OE+OO O.OE+OO 

Total Pathway: 2.5E-0t 

Carcinogenic Risk 
on Risk 
I Ineestioflilk - 

Compound Conc'n in Milk (pCilL Intake w Risk 
CS-137 3.06E-02 2.3E+M 2.8E-11 6.3E-09 
NP-237 2.23E-05 1.6E-01 2.2E-10 3.6E-11 
PU-238 3.55E-07 2.6E-03 2.2E-10 5.7E-13 
PU-239/240 8.35E-08 6.1E-04 2.3E-10 1.4E-13 
RA-226 5.338-03 3.9E+01 1.2E-10 4.7E-09 
RA-228 4.39E-03 3.2E+01 1.OE-10 3.2E-09 
SR-90 7.63E-03 5.6E+01 3.6E-I1 2.OE-09 
TC-99 0.00E+00 O.OE+OO I .30E-12 O.OE+W 
TH-228 8.14E-05 6.OE-01 5.5E-11 3.3E-I 1 
TH-230 1.38E-03 l.OE+OI 1.3E-I1 l.3E-I0 
TH-232 4.04E-05 3.0E-01 1.2E-ll 3.6E-12 
U-234 7.79E-02 5.7E+M 1.6E-1 I 9.2E-OS 
U-235R36 6 . 4 7 ~ 4 3  ~ . ~ E + o I  I .6E-1 I 7.6~-1a 
U-238 2.65E-01 1.9E+03 2.8E-11 5.4848 

Total Pathway: 8.1E-08 

lRiSk 
Ineestioflilk 
I 

Compound Conc'n in Milk (melL) & Risk 
Arsenic 2.78-06 1.1E-08 1.8E+00 1.9E-08 

Cadmium 8.1E-06 3.3848 
1 SE-04 6.3E-07 Chromium 

Lead 4.38-05 1.8E-07 
TH-TOTAL O.OE+OO O.OE+OO 
U-TOT AL 8 .OE-04 3.3E-06 
Amlor-1254 3.1E-05 1.3E-07 7.7E+00 9.9E-07 
Benzo(a)anthracene 1.1E-05 4.38-08 l . lE+00 4.88-08 
Benzo(a)pyrene 3.0E-05 1.2E-07 7.3E+00 9.1E-07 
Benzo@)fluoranthene l.lE-04 4.4E-07 9.0E-01 4.0E-07 
Benzo(g,h,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene 1.8E-04 7.2E-07 3.8E-01 2.7E-07 

Carbazole O.OE+OO O.OE+OO 2.OE-02 O.OE+OO 
Chrysene 1.3E-05 5.3E-08 3.2E-02 1.7E-09 
Dibenzo(a,h)anthracene 8.7E-06 3.6E-08 8.IE+00 2.9E-07 
Dibenzofuran O.OE+OO O.OE+OO 
Indeno( 1,2,3-cd)pyrene O.OE+OO O.OE+OO 2.OE+OO O.OE+OC 
Phenanthrene O.OE+OO O.OE+OO 

Total Pathway: 2.9E-0( 

Beryllium 8.4E-09 3.5E-ll 4.3E+00 1.5E-10 

bis(2-Ethylhexyl) phthalat 2.48-06 9.9E-09 1.4E-02 I .4E-IO 

8:20 AM Total Rad + Chem 2.5E-06 

- Total 

l.lE-08 
1.4E-IO 
1.3E-12 
3.2E-13 
5.4E-09 
3.7E-09 
2.1E-09 

O.OE+OO 
4.3E-I I 
I .7E-10 

-4.6E-12 
9.9E-09 

5.9E-08 
8.2E-10 

1.8E-07 
4.2E-08 

I .8E-06 
8.5E-08 
1.6E-06 
7.1E-07 

4.9E-07 

O.OE+OO 
3 .OE-09 
5.2E-07 

O.OE+OO 

2.5E-10 

Total Rad + Chem 3.0E-06 Total; - 



TABLE B.3.5-16b) 
FVTURE, ON-PROPERTY FARMER (RME VALUES) 

LIME SLUDGE PONDS: BEEF AND MILK (GROUNDWATER AFFECTED) 

2.2E-10 O.OE+OO 
2.2E-10 O.OE+OO 
2.3E-10 O.OE+OO 
l.2E-10 O.OE+OO 
1.OE-10 O.OE+OO 
3.6E-I1 O.OE+OO 

5.5E-11 O.OE+OO 
1.3E-11 O.OE+OO 

1.6E-11 O.Og+OO 
1.6E-11 O.OE+OO 

1.30E-12 1.1E-08 

1.2E-11 O.OE+OO 

Compound 
CS-137 
NP-237 
PU-238 
PU-239I240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235I236 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 

TH-228 
TH-230 

U-234 
U-2351236 

TC-99. 

TH-232 

Carcinogenic Risk 

Ingestion of Beef 
Conc'n (PCikg) 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+ 00 O.OE + 00 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+00 
4.668+00 8.68+03 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
0.00E+00 O.OE+OO 

-1- 2.8E-11 O.OE+OO CS-137 
InguitiodMilk 

Conc'n in Milk CCilL 
O.OOE+OO O.OE+OO 
O.OOE + 00 O.OE + 00 
O.OOE+OO O.OE+OO 
O.OOE + 00 O.OE + 00 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
0.00E+00 O.OE+OO 
5.48E+00 4.OE+04 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE + 00 O.OE +00 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

-1 
2.8E-ll O.OE+OO 
2.2E-10 O.OE+OO 
2.2E-10 O.OE+OO 
2.3E-10 O.OE+OO 
1.2E-10 O.OE+OO 
1.OE-10 O.OE+OO 
3.6E-11 O.OE+OO 

1.30E-12 5.28-08 
5.5E-I 1 O.OE+ 00 
1.3E-I1 O.OE+OO 
1.2E-11 O.OE+OO 
1.6E-11 O.OE+OO 
1.6E-ll O.OE+OO 

U-238 O.OOE+OO O.OE+OO 2.8E-11 O.OE+OO U-238 O.OOE+OO O.OE+OO 2.8E-11 O.OE+OO 
Total Pathway: 1. IE-08 Total Pathway: 5.2E-08 

O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE + 00 O.OE + 00 
O.OE+OO O.OE+OO O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 7.7E+00 O.OE+OO 
Benzo(a)anthraccnc 0 OE+OO O.OE+OO l.lE+OO O.OE+OO 

O.OE+OO O.OE+OO 7.3E+00 O.OE+OO 
O.OE+OO O.OE+OO 9.OE-01 O.OE+OO 

Benzo(g,h,i)perylene O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
Benzo(k)fluoranthcnc O.OE+OO O.OE+OO 3.8E-01 O.OE+OO 

O.OE+OO O.OE+OO 1.4E-02 O.OE+OO 

O.OE+OO O.OE+OO 3.2E-02 O.OE+OO 
O.OE+OO O.OE+OO 8.1E+00 O.OE+OO 

O.OE+OO O.OE+OO 2.OE-02 O.OE+OO 

O.OE + 00 O.OE + 00 
Indeno(l,2,3cd)pyrenc O.OE+OO 0 OE+OO 2.OE+00 O.OE+OO 

O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
Total Pathway: O.OE+OO Total Pathway: 0 OE + 00 

. Total Rad + Chem 1.1E-08 

FER\CRU2RnABQ\LBFONRFW.XU\lL27/94: 8:2 I AM 

Total 

O.OE+OO 
O.OE+OO 

- 

O.OE+OO 
O.OE + 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 

6.3E-08 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE + 00 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE + 00 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

0:OE + 00 

Total 
Dust & Groundwater 

meted 

l.lE-08 
1.4E-10 
1.3E-12 
3.28-13 
5.4E-09 
3.7E-09 
2. IE-09 
6.3E-08 
4.3E-11 
1.7E-10 
4.68-32 
9.9E-09 
8.2E- 10 
5.9E-08 

1.8E-07 
4.28-08 

1.8E-06 
8.5E-08 
1.6E-06 
7.1E-07 

4.9E-07 
2.5E-10 

O.OE+OO 
3.OE-09 
5.28-07 

O.OE+OO 

Total Rad + Chem 5.2E-08 



TABLE B.3.5-16(a) (continued) 

LIME SLUDGE PONDS: BEEF AND'MILK (DUST AFFECTED) 
Non-carcinogenic Hazard 

FUTURE, ON-PROPERTY FARMER (RhlE VALUES) 

Radiation H 
Ingestion of Beef I I  IngestionlMilk 

Compound Conc'n IpCilkg) & RfDo 1 I Compound onc'n in Milk (pCi/L & RfDo Hazerd 
CS-137 8.8E-02 1.6€+02 
NP-237 2.58-04 4.5E-01 
PU-238 1.8E-06 3.3843 
PU-239R40 4.2507 7.7E-04 
RA-226 3.0E-03 5.4E+OO 
RA-228 2.4843 4.5E+OO 
SR-90 I SE-03 2.8E+OO 
TC-99 O.OE+OO O.OE+OO 
TH-228 9.88-05 1.8E-01 
TH-230 1.7E-03 3 .OE+OO 
TH-232 4.8E-05 8.9E-02 
U-234 2.6E-02 4.8€+01 
U-235R36 2.2E-03 4.OE+OO 
U-238 8.8E-02 1.6€+02 

Total Pathway: O.OEt 

Ingestion of Beef 
Compound Conc'n {mg/kg) Intake RfDo Hazard 

Arsenic 8.9E-05 9.1E-08 3.0E-04 3.0E-0 
Beryllium 9.4E-06 9.6E-09 5.0E-03 1.9E-0 
Cadmium 4.4E-05 4.6E-08 1.OE-03 4.6E-0 
Chromium 5.68-04 5.8E-07 5.0E-03 1.2E-0 
Lead 5.1E-05 5.3E-08 
TH-TOT AL O.OE+OO O.OE+OO 
U-TOTAL 2.7E-04 2.7E-07 3.0E-03 9.1E-0 
Aroclor-1254 9.9E-05 1 .OE-07 
Benzo(a)anthracene 3.3E-05 3.4E-08 
Benzo(a)pyrene 968-05 9.9E-08 
Benzo@)fluoranthene 3.4E-04 3.5E-07 
Benzo(g,h,i)perylene OOE+OO O.OE+OO 

bis(2-Ethylhexyl) phthalate 7.6E-06 7.88-09 2.OE-02 3.9E-0 
Carbazole OOE+OO O.OE+OO 

Dibenzo(a ,h)anthracene 28E-05 2.8E-08 
Dibenzofuran O.OE+OO O.OE+OO 4.0E-03 O.OE+O 
Indeno( I ,2,3-cd)pyrene O.OE+OO O.OE+OO 
Phenanthrene O.OE+OO O.OE+OO 

Benzo(k)fluoranthene 5.5E-04 5.7E-07 

Chrysene 4.1E-OS 4.2E-08 

Total Pathway: 5.6E-O 

cs-137 3.06E-02 2.3€+02 
NP-237 2.23845 I .6E-01 
PU-238 3.55E-07 2.6E-03 
PU-239t240 . 8.35E-08 6.1E-04 
RA-226 5.33E-03 3.98+01 
RA-228 4.39E-03 3.2€+01 
SR-90 7.63E-03 5.6€+01 
TC-99 O.OOE+OO O.OE+OO 
TH-228 8.14E-05 6.OE-01 
TH-230 1.38E-03 1 .OE+01 
TH-232 4.04E-05 3.0E-01 
U-234 7.79E-02 5.7€+02 
U-235t236 6.47E-03 4.8E+01 
U-238 2.65841' 1.9E+03 

Total Pathway: O.OE+OC 

al Hazard 
IngestionlMilk 

Compound Conc'n in Milk (mdL & RfDo Hezerd 
Arsenic 2.7E-06 l.lE-08 3.OE-04 3.7E-05 

Cadmium 8.1E-06 3.3E-08 I.0E-03 3.3845 
Chromium 1 SE-04 6.38-07 5.0E-03 1.3E-04 
Lead 4.3E-05 1.8E-07 
TH-TOTAL O.OE+OO O.OE+OO 
U-TOTAL 8 .OE44 3.3E-06 3 .OE03 I . I  E-03 
Aroclor-1254 3.1 E45 1.3E-07 
Benzo(a)anthracene I.lE-05 4.3E-08 
Benzo(a)pyrene 3 .OE-05 I .2E-07 
Benzo(b)fluoranthene l.lE-04 4.48-07 

Benzo(k)fluoranthene I XE-04 7.2E-07 
bis(2-Ethylhexyl) phthalate 2 4E-06 9.9E-09 2.0E-02 4.9E-07 
Carbazole OOE+OO O.OE+OO 
Chrysene 13E-05 5.3E-08 
Dibenzo(a,h)anthracene 8.7E-06 3.6E-08 
Dibenzofuran O.OE+OO O.OE+OO 4.0E-03 O.OE+OC 
Indeno(l,2,3-cd)pyrene O.OE+OO O.OE+OO 
Phenanthrene O.OE+OO O.OE+OO 

Beryllium 8.4849 3.5E-I 1 5.0E-03 6.9E-09 

Benzo(g,h,i)perylene O.OE+OO O.OE+OO 

8:20 AM Total Rad + Chem 5.6E-04 

i 

3.4E-04 
1.9E-06 
7.9E-05 
2.4E-04 

1.2E-03 

8.9E-07 

5 
O.OE+OO 

Total Pathway: 1.3E-02 

Total Rad + Chem 1.3E-03 



TABLE B.3.5-16(a) (continued) 
FUTURE, ON-PROPERTY FARMER (RME VALUES) 

LIME SLUDGE PONDS: BEEF AND MILK (GROUNDWATER AFFECTED) 

. -  + 
,A 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
4 . 7 E + O O  8.6E+03 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

I -* 
,/ 

.@ 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

3 3 c3 Total Pathway: O.OE+O( 
F 

Non-carcinogenic Hazard 

NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-23Sl236 
U-238 O.OOE+OO O.OE+OO - 

Total Pathway: O.OE+O( 

O.OOE +00 
O.OOE+OO 

O.OOE +00 
O.OOE+OO 

5.48E+00 
O.OOE +00 
O.OOE +00 
O.OOE +00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
O.OOE + 00 

O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE + 00 
O.OE+OO 
O.OE+OO 
4 . O E + 0 4  
O.OE+OO 
O.OE+OO 
O.OE + 00 
O.OE+OO 
O.OE+OO 

cln 
4 
\o 

O.OE+OO O.OE+OO 5 . O E - 0 3  O.OE+OI 
O.OE+OO O.OE+OO 1.OE-03 O.OE+O 
O.OE+OO O.OE+OO S.0E-03 O.OE+O 

O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 3.OE-03 O.OE+O 

O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO O.OE+OO 

B e n z o @ ) f l u o r a n t h e n e  O.OE+OO O.OE+OO B e n z o @ ) f l u o r a n t h c n c  O.OE+OO O.OE+OO 
Benzo(g ,h , i )pcry lenc  O.OE+OO O.OE+OO Bcnzo(g ,h , i )pcry lcnc  , O.OE+OO O.OE+OO 
B e n z o ( k ) f l u o r a n t h c n e  O.OE+OO O.OE+OO B c n z o ( k ) f l u o r a n t h c n c  O.OE+OO O.OE+OO 
bis (2-Ethylhcxyl )  p h t h a l a t e  O.OE+OO 0 O E + O O  2 . O E - 0 2  O.OE+O 

O.OE+OO O.OE+OO O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 4.OE-03 O.OE+O 
O.OE+OO O.OE+OO O.OE+OO O.OE+OO 

Total 
Dust & Grouudwnter 

A f k t e d  
Total 

O.OE+OO 
O.OE+OO 

O.OE + 00 
O.OE+OO 

O.OE+ 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 3.4E-04 
O.OE + 00 1.9E-06 
O.OE+OO 7.9E-OS 
O.OE + 00 2.4E-04 

O.OE+OO 1.2E-03 

- A  
O.OE + 00 0 .OE + 00 ,y@ 

% 

: I  
FER\CRU2RnABQ\LBFONRFW.XLS\l/27/94; 8:21 Ah4 

T o t a l  Rad + Chem O.OE+OO T o t a l  Rad + Chem O.OE+OO 1.BE-031 

:-iI 



I .  ,'.. 
'*  a - ... 
... 

? 
I 

r" 

Fum 
LIME SLUDGE POND 

2.44843 1.5E-01 I .OE-IO I .SE-l I 
1.53E-03 9.3E-02 3.6E-11 3.3E-12 

O.OOE+OO O.OE+OO 1.30E-12 O.OE+OO 
9.77E-05 5.9E-03 SSE-11 3.3E-13 

Total Pathway: 3.7E-IO 
v, 
00 
0 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 

I U-TOTAL ki 
CI Aroclor-1254 w Benzo@)anthracene co Benzo@)pyrene 

Benzo@)fluoranthene 
Benzo(g ,h , i)pery lene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 

8.9E-05 1.4E-08 1.8E+OO 2.5E-08 
9.4846 1.5E-09 4.3E+OO 6.4E-09 
4.4E-05 7.0E-09 
5.6E-04 8.9E-08 
5.1E-05 8.1E-09 

O.OE+OO O.OE+OO 
2.78-04 4.2E-08 
9.9E-05 I .6E-08 7.7E+OO 1.2E-07 
3.3E-05 5.3E-09 l.lE+OO S.BE-09 
9.6845 1.5E-08 7.3E+OO l.lE-07 
3.4E-04 5.4E-08 9.OE-01 4.9E-08 

5.5844 8.88-08 3.8E-01 3.3.E-08 
7.6E-06 1.2E-09 1.4EM I .7E-11 

O.OE+OO O.OE+OO 2.OE-02 O.OE+O( 
4.IE-05 6.58-09 3.2EM 2.1E-10 
2.88-05 4.4849 8.1E+OO 3.5E-08 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 2.OE+OO O.OE+O( 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 

I 
Total Pathway: 3.9E-0' 

'ABLE B3.5-16(b) 
, ON-PROPERTY CHILD 
: BEEF AND MILK (DUST AFFECTED) 
Corcinogenic Risk 

CS-137 3.06E-02 4.4€+01 2.8E-I I 1.2E-09 
NP-237 2.23845 3.2E-02 2.2E-IO 7.OE-12 
PU-238 3.55E-07 5.1E-04 2.2E-10 l.lE-13 
PU-239R40 8.35E-08 1.2E-04 2.3E-IO 2.7E-14 
RA-226 5.33E-03 7.6E+OO I.2E-IO 9.1E-10 
RA-228 4.39E-03 6.3E+OO 1.OE-IO 6.3E-10 
SR-90 7.63843 l . lE+OI  3.6E-11 3.9E-10 
TC-99 0 OOE+OO O.OE+OO I .30E-I2 O.OE+OO 
TH-228 8.14E-05 1.2E-01 5.5E-11 6.4E-12 

O.OE+OO O.OE+OO 
. 8.0E-04 3.0E-06 

3.1E-05 1.2E-07 7.7E+OO 8.9E-07 
Benzo(b)anthracene 1.1E-05 3.9E-08 I.IE+OO 43E-08 

3.0E-05 l.lE-07 7.3E+OO 8.3E-07 
Benzo@)fluoranthene l.lE-04 4.0E-07 9.OE-01 3.6E-07 

Benzo(k)fluoranthene 1.8E-04 6.5E-07 3.8E-01 2.5E-07 
bis(2-Ethylhexyl) phthalat 2.4E-06 9.0E-09 1.4E-02 1.3E-IO 

O.OE+OO OOE+OO 2.0E-02 O.OE+O( 
1.3E-05 4.8E-08 3 2 E M  I.SE-09 

Dibenzo(a,h)anthracene 8.7E-06 3.2E-08 8.1E+OO 2 6E-07 
O.OE+OO O.OE+OO 
OOE+OO O.OE+OO 2.OE+OO OOE+O( 

Benzo(g,h,i)perylene O.OE+OO O.OE+OO 

0 Total Pathway: 2 7E-0 

Total 

I .4E-09 
I .OE- I 1 
1.4E-13 
3.3E- 14 
9.3E-IO 
6.4E-IO 
4.OE-10 

O.OE+OO 
6.7E-12 
2.7E-1 I 
7.3E-13 
1 .BE49 
I .SE-lO 
l.lE-08 

4.2E-08 
6.5E-09 

I .OE-06 
4.9E-08 
9.4847 
4.1E-07 

2.8E-07 
1.4E-10 

O.OE+OO 
I .7E-09 
3 .OE-07 

O.OE+OO 

Total Rad + Chem 2.7E-06 e \ABQ\LBFONRCD.XLS\II27/94; 8:23 AM Total Rad + Chem 3.9E-07 
l 



TABLE Ba3.5-16(b) 
FUTURE, ON-PROPERTY CHILD 

LIME SLUDGE PONDS: BEEF AND MILK (GROUNDWATER AFFECTED) 

a 

I Ineestion of Beef 

Arsenic 
Beryllium 
Cadmium 
Chromium 
b a d  
TH-TOTAL 
U-TOTAL 
Aroclor- 1254 
Benzo@)anthracene 
Benzo(b)pyrene 
Benzo(b)fluoranthene 
&nzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indcno( I ,2,3-cd)pyrene 

Compound Conc'n (pCi/ke;l Risk 
CS-137 O.OOE+OO O.OE+OO 2.8E-11 O.OE+OC 
NP-237 O.OOE+OO O.OE+OO 2.2E-10 O.OE+OC 

- . PU-238 O.OOE+OO O.OE+OO 2.2E-10 O.OE+OO 
c .- PU-239l240 O.OOE+OO O.OE+OO 2.3E-10 O.OE+OO 

RA-226 O.OOE+OO O.OE+OO 1.2E-10 O.OE+OO 
RA-228 O.OOE+OO O.OE+OO 1.OE-10 O.OE+OO 

i- 

SR-90 O.OOE+OO O.OE+OO 3.6E-11 O.OE+OO 

TH-228 O.OOE+OO O.OE+OO 5.SE-11 O.OE+OO 

TH-232 O.OOE+OO O.OE+OO 1.2E-11 O.OE+OO 
U-234 O.OOE+OO O.OE+OO 1.6E-11 O.OE+OO 

U-238 O.OOE+OO O.OE+OO 2.8E-11 O.OE+OO 
Total Pathway: 3.7E-10 

TC-99 4.66E+00 2.8E+M 1.30E-12 3.7E-10 

TH-230 O.OOE+OO O.OE+OO 1.3E-11 O.OE+OO 

U-235/236 0.00E+00 O.OE+OO 1.6E-11 O.OE+OO 

O.OE+OO O.OE+OO 1.8E+00 O.OE+OO 
O.OE+OO O.OE+OO 4.3E+00 O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
0.OE +00 O.OE + 00 7.7E + 00 O.OE +00 
0.OE +00 O.OE +00 1.1E + 00 O.OE +00 
O.OE+OO O.OE+OO 7.3E+00 O.OE+OO 
0.OE +00 O.OE + 00 9.OE-01 O.OE +00 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 3.8E-01 O.OE+OO 
O.OE+OO O.OE+OO 1.4E-02 O.OE+OO 
O.OE+OO O.OE+OO 2.OE-02 O.OE+OO 
O.OE+OO O.OE+OO 3.2E-02 O.OE+OO 
O.OE+OO O.OE +00 8.1E +00 O.OE +00 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 2.OE+00 O.OE+OO 

Arsenic ' 

Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOT AL 
Aroclor-1254 
Benzo(b)anthracene 
Benzo@)pyrene 
Benzo(b)fluoranthene 
Benzo(g,b,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalr 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno(1,2,3d)pyrene 

Carcinogenic Risk 

Ingestion/Milk 
Compound Conc'n inMilk (pCi/L Intake Risk 

CS-137 
NP-237 

PU-239040 
RA-226 

PU-238 

RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 

U-238 
U-235036 

O.OOE+OO O.OE+OO 2.8E-11 O.OE+OO 
O.OOE+OO O.OE+OO 2.2E-10 O.OE+OO 
O.OOE+OO O.OE+OO 2.2E-10 O.OE+OO 
O.OOE+OO O.OE+OO 2.3E-10 O.OE+OO 
O.OOE+OO O.OE+OO 1.2E-10 O.OE+OO 
O.OOE+OO O.OE+OO 1.OE-10 O.OE+OO 
O.OOE+OO O.OE+OO 3.6E-11 O.OE+OO 
5.48E+00 7.88+03 1.30E-12 1.OE-08 
O.OOE+OO O.OE+OO 5.5E-11 O.OE+OO 
O.OOE+OO O.OE+OO 1.3E-11 O.OE+OO 
O.OOE+OO O.OE+OO 1.2E-11 O.OE+OO 
O.OOE+OO O.OE+OO 1.6E-11 O.OE+OO 
O.OOE+OO O.OE+OO 1.6E-11 O.OE+OO 
O.OOE+OO O.OE+OO 2.8E-11 O.OE+OO 

Total Pathway: 1.OE-08 

O.OE+OO O.OE+OO 1.8E+00 O.OE+OO 
O.OE+OO O.OE+OO 4.3E+00 O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 7.7E+00 O.OE+OO 
O.OE+OO O.OE+OO l.lE+OO O.OE+OO 
O.OE+OO O.OE+OO 7.3E+00 O.OE+OO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 3.8E-01 O.OE+OO 
O.OE+OO O.OE+OO 1.4E-02 O.OE+OO 
O.OE+OO O.OE+OO 2.OE-02 O.OE+OO 
O.OE+OO O.OE+OO 3.2E-02 O.OE+OO 
0 OE+OO O.OE+OO 8.1E+00 O.OE+OO 

_ _  0 OE+OO O.OE+OO 2.OE+00 O.OE+OO 

Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 9.OE-01 O.OE+OO 

O.OE+OO O.OE+OO 

Phenanthrene O.OE+OO O.OE+OO Phenanthrene O.OE+OO O.OE+OO 

Total Rad + Chem 3.7E-10 

I 
FER\CRUZRI\ABQ\LBFONRCW.XLS\lf27lW, 8:24 AM 

Total 
Dust & Groundwater 

Total Affected - 
O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 
l.lE-08 

O.OE+OO 

O.OE + 00 

O.OE + 00 

O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE + 00 

O.OE + 00 
O.OE+OO 

1.4E-09 
1.OE-11 
1.4E-13 
3.3E-14 
9.3E-10 
6.4E- 10 

1.1E-08 
6.7E-12 
2.7E-11 
7.3E-13 
1.8E-09 

4 .OE- 10 

1.5E-10 
1.1E-08 

O.OE+OO 4.2E-08 
O.OE + 00 6.5E-09 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE + 00 
O.OE+OO 
O.OE + 00 
O.OE + 00 

O.OE+OO 

1 .OE-06 
4.9E-08 
9.4E-07 
4. IE-07 

2.8E-07 
1.4E-10 

1.7E-09 
3 .OE-07 

O.OE + 00 

O.OE+OO 

Total Rad + Chem I.OE-08 Torul: 1.1E-08 . 3. IE-06 

I 



TABLE B.3.5-16(b) (continued) 
FUTURE, ON-PROPERTY CHILD 

LIME SLUDGE PONDS BEEF AND MILK (DUST AFFECTED) 

Comoound Conc'n (DCilka) & RfDlo) Hazard 
CS-137 8 8E-02 5.3E+OO 
NP-237 2 5E-04 l.SE-02 
PU-238 1.8E.06 l.lE-04 
PU-239R40 4.28-07 2.5E-05 
RA-226 3.0E-03 1.8E-01 
RA-228 2.4843 1.5E-01 
SR-90 l.SE-03 9.3E-02 
TC-99 O.OE+OO O.OE+OO 
TH-228 9.88-05 5.9E-03 
TH-230 1.7E-03 1 .OE-01 
TH-232 4.88-05 3.0E-03 
U-234 2.6E-02 1.6E+OO 
U-239236 2.2E-03 1.3E-01 
U-238 8.8E-02 5.4E+OO 

Total Pathway: O.OE+OC 

on-carcinogenic Hazard 

cs-137 3.06E-02 4.4E+01 
NP-237 2.23E-05 3.2E-02 
PU-238 3.55E-07 5.1E-04 
PU-239R40 8.35E-08 1.2E-04 
RA-226 5.33E-03 7.6E+OO 
RA-228 4.39E-03 6.3E+OO 
SR-90 7.63E-03 l.lE+Ol 
TC-99 O.OOE+OO O.OE+OO 
TH-228 8.14E-05 1.2E-01 
TH-230 1.38E-03 Z.OE+OO 
TH-232 4.04E-05 5.8E-02 
U-234 7.79E-02 l . lE+02 
U-239236 6.47E-03 9.2E+OO 
,U-238 2.65E-01 3.8E+02 

Total Pathway: 0 OE+U 

Beryllium 
Cadmium 
Chromium 
Lead 

O.OE+OO O.OE+OO O.OE+OO O.OE+OO 

Aroclor-1254 9.98-05 1.8E-07 3.IE-05 1.4E-06 
Benzo(b)anthracene 3.3E-05 6.2E-08 Benzo(b)anthracene 1.lE-05 4.6E-07 
Benzo@)pyrene 9.6E-05 1.8E-07 3 .OE-05 1.3E-06 
Benzo@)fluoranthene 3.48-04 6.3E-07 Berno(b)fluoranthene 1. I E44  4.78-06 
Benzo(g,h,i)perylene O.OE+OO O.OE+OO Benzo(g,h,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene 5.5E-04 1 .OE-06 Benzo(k)fluoranthene 1.8E-04 7.6E-06 
bis(2-Ethylhexyl) phthalate 2.4E-06 1.0E-07 2.0E-02 5.2E-06 
'Carbazole O.OE+OO O.OE+OO O.OE+OO O.OE+OO 

4.1E-05 7.5E-08 I .3E-05 5.6E-07 
Dibenzo(a,h)anthracene 2.88-05 5.1E-08 Dibemo(a,h)anthracene 8 7E-06 3.86-07 

O.OE+OO O.OE+OO OOE+OO O.OE+OO 

8.0E-04 3.5E-05 3.0E-03 1.2EM 

O.OE+OO O.OE+OO 4.0E-03 OOE+OC 

Total Pathway: 1 .OE-03 Total Pathway: I .4E-0; 

9.4E-04 
3 SE-06 
4.3E-04 
1 SE-03 

1.2E-02 

5.9E-06 

O.OE+OO 

\ABQ\LBFONRCD.XIS\lI27/94; 8:23 AM Total Rad + Chem 1.OE-03 Total Rad + Chem 1.4E-02 
FER'* 

I 



TABLE BJ.5-16(b) (continued) 
. . FUTURE, ON-PROPERTY CHILD 

LIME SLUDGE PONDS: BEEF AND MILK (GROUNDWATER AFFECTED) 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
4.7E+OO 2.8E+M 

O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 

Tolal Pathway: O.OE+ 

0 OE+OO O.OE+OO 5.OE-03 O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
&nzo(b)anthracene O.OE+OO O.OE+OO Benzo(b)anlhraccnc O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO O.OE+OO O.OE+OO 

Benzo(g,h,i)perylcne O.OE+OO O.OE+OO Benzo(g,h,i)perylcne O.OE+OO O.OE+OO 
Bcnzo(k)fluoranthcne O.OE+OO O.OE+OO Bcnzo(k)fluoranlhcne O.OE+OO O.OE+OO 

0 OE+OO O.OE+OO 2.OE-02 O.OE+OO 
O.OE+OO 0 OE+OO 

O.OE+OO 0 OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO Dibenzo(a,h)anthracene O.OE+OO 0 OE+OO 

O.OE+OO O.OE+OO 3 OE-03 O.OE+OO 

Benzo(b)fluoranthenc O.OE+OO O.OE+OO Benzo(b)fluoranthenc O.OE+OO O.OE+OO 

O.OE+OO 0 OE+OO 4.OE-03 O.OE+OO 
Indcno( 1,2,3-cd)pyrenc O.OE+OO O.OE+OO Indeno(l,2,3-cd)py~nc 0 OE+OO 0 OE+OO 

O.OE + 00 O.OE + 00 0 OE+OO 0 OE+OO 
I 

Total Pathway: O.OE+OO Total Pathway: 0 OE+OO 

Total Rad + Chem O.OE+OO 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 

TH-230 
TH-232 
U-234 
U-235t236 

TH-228 

O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE +00 O.OE + 00 
O.OOE + 00 O.OE + 00 

O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
0. OOE + 00 0. OE + 00 
OIOOE + 00 O.OE +00 

O.OOE+OO O.OE+OO 

5.48E + 00 7.8E+03 

O.OOE+OO O.OE+OO 

U-238 O.OOE + 00 O.OE +00 
Total Pathway: O.OEt 

Total 
Dust & Groundwater 

Affected 
' U  

O.OE+OO 
O.OE + 00 
O.OE+OO 

O.OE+OO 
O.OE + 00 
O.OE+OO 
O.OE+OO 
O.OE+OO, 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE + 00 

O.OE+OO 

0.OE + 00 

O.OE+OO 9.4E-04 
O.OE+OO 3SE-06 
O.OE+OO 4.38-04 
O.OE + 00 1.5E-03 

O.OE+OO 1 .iE-02 

O.OE+OO 5.9E-06 

O.OE + 00 O.OE+OO 

Total Rad + Chem O.OE+OO 

I 
FER\CRUZRl\ABQ\LBFONRCW.XLS\1R7/94; 8:24 Ahl 
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TABLE B.3.5-l7(a) 

LIME SLUDGE PONDS HOMEGROW PRODUCE (Dun AFFECTED) 
FUTURE, ON-PROPERTY FARMER (RME VALUES) 

Cbrcinogenic Risk 

Conc'n (pCi/k& - Intake && I Comuound 
LS-137 6.83E-02 1 .OE+02 2 s - 1 1  2.9E-09 
NP-237 7.OSE-02 l . lE+02 2.2E-10 2.3E-08 
PU-238 5.47E-02 8.2E+01 2.2E-10 1.8E-08 
PU-239R40 1.28EM 1.9E+OI 2.3E-10 4.4E-09 
RA-226 1.83E-01 2.7€+02 1.2E-10 3.3E-08 
RA-228 1.56E-01 2.3€+02 1.OE-10 2.3E-08 
SR-90 9.96E-02 1.5€+02 3.6E-I1 5.4E-09 
TC-99 0.00€+00 O.OE+OO 1.3E-12 O.OE+OO 
ITH-228 2.76E-01 4.1€+02 5%-ll 2.3E-08 
TH-230 4.25€+00 6.4€+03 1.3E-11 8.3E-08 
TH-232 1.24E-01 1.9€+02 1.2E-11 2.2E-09 
U-234 2.00€+00 3.OE+03 1.6E-11 4.8E-08 
U-239236 1.66E-01 2.5€+02 1.6E-11 4.0E-09 
U-238 6.798+00 1.OE+04 2.8E-11 2.8E-07 

Total Pathway: 5.5E-07 

Chemical Risk 
Ingestion of Homegrown Produce 

Compound Conc'n (mdkg) - Intake && 
Arsenic 
Beryllium 
Cadmium 
ChromiUm 
Lead 
TH-TOTAL 
U-TOTAL 
Aroclor-1254 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h ,i)perylene 
Bemo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno( 1,2,3-~d)pyrene 

I 

Phenanthrene 
Total Pathway: 2.9E-01 

6 .9~-04  5 .8~-07  1 . ~ E + O O  I . 0~ -06  
1.4E-04 1.2E-07 4.3E+00 5.2E-07 
1.3E-04 l.lE-07 
1.6E-03 1.3E-06 
2.7843 2.2E-06 

O.OE+OO O.OE+OO 
2.OE-02 1.7E-05 
5.6E-05 4.7E-08 7.7E+00 3.6E-07 
8.4845 7.0E-08 l.lE+OO 7.7E-08 
1.0E-04 8.4E-08 7.3E+00 6.2E-07 
9.2E-05 7.7E-08 9.OE-01 6.9E-08 

7.5E-05 6.3E-08 3.8E-01 2.4E-08 
4.6E-04 3.8E-07 1.4E-02 5.4E-09 

1.0E-04 8.6E-08 3.2E-02 2.7E-09 

O.OE+OO O.OE+OO 

1.4E-05 1.1E-08 2.OE-02 2.3E-IO 

3.0E-05 2.5E-08 8.IE+OO 2.OE-07 
O.OE+OO O.OE+Oo 
O.OE+OO O.OE+OO 2.OE+OO O.OE+O( 
O.OE+OO O.OE+OO 

- Total 

2.9E-09 
2.3E-08 
1.8E-08 
4.4E-09 
3.3E-08 
2.38-08 
5.4E-09 

O.OE+OO 
2.3E-08 
8.3E-08 
2.2E-09 
4.8E-08 
4.OE-09 
2.8E-07 

1 .OE-06 
5.2847 

3.6E-07 
7.7E-08 
6.2E-07 
6.9848 

2.4E-08 
5.4E-09 
2.3E-IO 
2.7E-09 
2.0E-07 

O.OE+OO 

MBQ\LVGONRFD.XLS\II27194; 8:40 Ah4 
I Total Rad + Chem 3.4E-06 0 



TABLE B.3.5-17(a) 

LIME SLUDGE PONDS: HOMEGROWN PRODUCE (GROUNDWATER AFFECTED) 
FUTURE, ON-PROPERTY FARMER (RME VALUES) 

, 

Carcinogenic Risk 

O.OOE+OO O.OE+OO 2.2E-10 O.OE+W 
O.OOE+OO O.OE+OO 2.2E-10 O.OE+OC 
O.OOE+OO O.OE+OO 2.3E-10 O.OE+OC 
O.OOE+OO O.OE+OO 1.2E-10 O.OE+OC 
O.OOE+OO O.OE+OO 1.OE-10 O.OE+OC 
O.OOE+OO O.OE+OO 3.6E-11 O.OE+OC 
2.31E+01 3.5E+04 1.3E-12 4.5E-08 
O.OOE+OO O.OE+OO 5.5E-11 O.OE+OC 
O.OOE+OO O.OE+OO 1.3E-11 O.OE+OC 
O.OOE+OO O.OE+OO 1.2E-11 O.OE+OC 
O.OOE+OO O.OE+OO 1.6E-11 O.OE+OC 
O.OOE+OO O.OE+OO 1.6E-11 O.OE+OC 

Total Pathway: 4.5E-08 

Compound Conc'n '(mz/k& R i s k 1  
Arsenic O.OE+OO O.OE+OO 1.8E+OO O.OE+OC 
Beryllium O.OE+OO O.OE+OO 4.3E+OO O.OE+OC 
Cadmium O.OE+OO O.OE+OO 
Chromium O.OE+OO O.OE+OO 
Lead O.OE+OO O.OE+OO 
TH-TOTAL O.OE+OO O.OE+OO 
U-TOTAL O.OE+OO O.OE+OO 
Aroclor-1254 O.OE+OO O.OE+OO 7.7E+OO O.OE+OC 
Bemo(a)anthracene O.OE+OO O.OE+OO I .lE+OO O.OE+OC 
Benzo(a)p yrene O.OE+OO O.OE+OO 7.3E+OO O.OE+OC 
Bemo(5)fluoranthene ' O.OE+OO O.OE+OO 9.0E-01 O.OE+OC 
Bemo(g,h ,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene O.OE+OO O.OE+OO 3.8E-01 O.OE+OC 
bise-Ethylhexyl) phthalate O.OE+OO O.OE+OO 1.4E-02 O.OE+OC 
Carbazole O.OE+OO O.OE+OO 2.OEM O.OE+OC 
Chrysene O.OE+OO O.OE+OO 3.2E-02 O.OE+OC 
Dibenzo(a,h)anthracene O.OE+OO O.OE+OO 8.1E+OO O.OE+OC 
Dibemofuran O.OE+OO O.OE+OO 
Indeno( 1,2,3-cd)pyrene O.OE+OO O.OE+OO Z.OE+OO O.OE+OC 
Phenanthrene O.OE+OO O.OE+OO 

Total Pathway: O.OE+OC 

I 

I 
I 

I 

I 

I 
I 

I 
I 
I 
I 

I 
I - 
, 

Total 
Dust & Groundwater 

Affected 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

4.5E-08 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.9E-09 
2.3E-08 
1.8E-08 
4.4E-09 
3.3E-08 
2.3E-08 
5.4E-09 
4.5E-08 
2.3E-08 
8.3E-08 
2.2E-09 
4.8E-08 
4.0E-09 
2.8E-07 

O.OE+OO 1 .OE-06 
O.OE+OO 5.2E-07 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

3.6E-07 
7.78-08 
6.2E-07 
6.9E-08 

2.4E-08 
5.4E-09 

2.7E-09 
2.0E-07 

O.OE+OO 

2.3E- 10 

I 
FER\CRU2RI\ABQ\LVGONRF%'.XU\l127/94; 8:41 AM Total Rad + Chem 4.5E-08 Tofu!: 4.5E-08 3 SE-0 



, 

TABLE 5.3.5-17(a) (continued) 
FUTURE, ON-PROPERTY FARMER (RME VALUES) 

LIME SLUDGE PONDS HOMEGROWN PRODUCE @U= AFFECTED) 
Non-carcinoeenic Hazard - 

I Radiation Hazard 
lneestion of Homeerown Produce 

Compound Conc’n CpCi/k& - Intake Rfi>o Hazard 
CS-137 6.8EM I.OE+02 
NP-237 7 .1EM 1.1E+02 
PU-238 5 .5EM 8.2E+01 
PU-239R40 1.3EM 1.9E+OI 
RA-226 1.8E-01 2.7E+02 
RA-228 1.6E-01 2.3E+02 
SR-90 1 .OE-01 1.5E+02 
TC-99 O.OE+OO O.OE+OO 
TH-228 2.8E-01 4.1E+02 
TH-230 4.3E+OO 6.48+03 
TH-232 1.2E-01 1.9E+02 
U-234 2.OE+OO 3.OE+03 
U-235R36 1.7E-01 2.5E+02 
U-238 6.8E+OO 1.OE+04 

Total Pathway: O.OE+O( 

I ’ Chemical Eazard 1 
Ingestion of Homegrown Produce 

Intake Rfi>o Comvound Conc’n (mglkg) - 
Arsenic 
Beryllium 
Cadmium 
Chromium, 
Lend 
TH-TOTAL 
U-TOTAL 
Aroclor-1254 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluorenthene 
bise-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno( I ,2,3-cd)pyrene 

6.9E-04 5.8E-07 3.0E-04 1.9E-03 
1.4E-04 1.2E-07 5.0E-03 2.4E-05 
1.3E-04 l.lE-07 1.0E-03 1.1E-04 
1.6E-03 1.3E-06 . 5.0E-03 2.68-04 
2.7E-03 2.2E-06 

O.OE+OO O.OE+OO 
2.OEM 1.7E-05 3.0E-03 5.7843 
5.6E-05 4.7E-08 
8.4E-05 7.0E-08 
l.OE-04 8.4E-08 
9.2E-05 7.7E-08 

O.OE+OO O.OE+OO 
7.5E-05 6.3E-08 
4.6E-04 3.88-07 2.0E-02 1.9E-0! 
1.4E-05 1.1E-08 
1 .OE-04 8.6E-08 
3.0E-05 2.5E-08 

O.OE+OO O.OE+OO 4.0E-03 O.OE+O( 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO Phenanthrene 1 

Total Pathway: 8.0E-03 

- Total 

1.9E-03 
2.4E-05 
l.lE-04 
2.6844 

5.7E-03 

1.9E-05 

O.OE+OO 

\ABQ\LVGONRR).XIS\I/27/94; 8:40 AM 

“””* 

Total Rad + Chem 8.0E-03 0 

I 



TABLE B.3.5-17(a) (continued) 

LIME SLUDGE PONDS HOMEGROWN PRODUCE (GROUNDWATER AFFECTED) 
FUTURE, ON-PROPERTY FARMER (RME VALUES) 

O.OE+OO O.OE+OO 
NP-237 O.OE+OO O.OE+OO 
PU-238 O.OE+OO O.OE+OO 
PU-2391240 O.OE+OO O.OE+OO 
RA-226 O.OE+;OO O.OE+OO 
RA-228 O.OE+OO O.OE+OO 
SR-90 O.OE+OO O.OE+OO 

TH-228 O.OE+OO O.OE+OO 
TH-230 O.OE+OO O.OE+OO 
TH-232 O.OE+OO O.OE+OO 
U-234 O.OE+OO O.OE+OO 
U-239236 O.OE+OO O.OE+OO 

TC-99 2.3E+01 3.58+04 

,U-238 O.OE+OO O.OE+OO 
Total Pathway: O.OEi 

O.OE+OO O.OE+OO 3.0E-04 O.OE+O 
O.OE+OO O.OE+OO 5.0E-03 O.OE+O 
O.OE+OO O.OE+OO 1.0E-03 O.OE+O 
O.OE+OO O.OE+OO 5.0E-03 O.OE+O 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 3.0E-03 O.OE+O 
O.OE+OO O.OE+OO 

Benzo(a)anthracene O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

Benzo(b)fluoranthene O.OE+OO O.OE+OO 
Benzo(g, h , i)pery lene O.OE+OO O.OE+OO 
Benzo(k) fluoranthene O.OE+OO O.OE+OO 
bise-Ethylhexyl) phthalate O.OE+OO O.OE+OO 2.0E-02 O.OE+O 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

Dibenzo(a, h)anthracene O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 4.0E-03 O.OE+O 

Indeno( 1,2,3-cd)pyrene O.OE+OO O.OE+OO 
Phenanthrene O.OE+OO O.OE+OO 

Total Pathway: O.OE+C 

Total 
Dust & Groundwater 

Total Affected 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

1.9E-03 
2.4E-05 
1.1E-04 
2.6E-04 

5,7E-03 

O.OE+OO 1.9E-05 

O.OE+OO O.OE+OO 

1 
FER\CRUZRI\ABQ\LVGONRFW.XLS\1127/94; 8:41 Ah4 Total Rad + Chem O.OE+OO Total: O.OE+OO 8 .OE-03 



TABLE B.3.5-17b) 
FUTURE, ON-PROPERTY CHILD . 

WME SLUDGE PONDS: HOMEGROWN PRODUCE OUST AFFECTED) 
Carcinogenic Risk 

2.8E-ll 2.1E-10 

1.83E-01 2.OE+01 I .2E-10 2.4E-09 
1.56E-01 1.7E+01 1.OE-IO 1.7E-09 
9.96E-02 l.lE+Ol 3.6E-ll 4.OE-IO 

0.00E+00 O.OE+OO 1.3E-12 O.OE+OO 
2.76E-01 3.1E+01 5.5E-ll 1.7E-09 

Total Pathway: 4.1E-08 

6.9E-04 2.0E-07 1.8E+00 3.5E-07 Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Aroclor-1254 
Benzo(b)anthracene 
Benzo(b)pyrene 
Benzo(b)fluoranther 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzohran 
Indeno( I ,2,3-cd)pyrene 

1.4E-04 4.2E-08 4.3E+00 1.8E-07 
1.3E-04 3.9E-08 
1.6E-03 4.6E-07 
2.78-03 7.7E-07 

O.OE+OO O.OE+OO 
2.0E-02 5.9E-06 
5.6E-05 1.6E-08 7.7E+00 1.3E-07 
8.48-05 2.48-08 l . l E + 0 0  2.7E-08 
1.0E-04 2.9E-08 7.3E+00 2.1E-07 
9.2E-05 2.7E-08 9.OE-01 2.4E-08 

7.5E-05 2.2E-08 3.8E-01 8.3E-09 
4.6E-04 I .3E-07 1.4E-02 1.9E-09 

O.OE+OO O.OE+OO 

1.4E-05 4.0E-09 2.OEM 8.OE-11 
I .OE-04 3.0E-08 3.2E-02 9.5E-IO 
3.0E-05 8.7E-09 8.1Et00 7.OE-08 

O.OE+OO O.OE+OO 
0.OE-I-00 O.OE+OO 2.OE+00 O.OE+O( 

Total 

2.IE-IO 
1.7E-09 
I .3E-09 

2.4E-09 
1.7E-09 

O.O,E+ 00 
I .7E-09 
6.2E-09 

3.6E-09 

2.IE-08 

3.3E-10 

4.OE-IO 

1.7E-10 

3.OE-10 

3.5E-07 
' 1  AE-07 

I .3E-07 
2.7E-08 
2.1E-07 
2.4E-08 

8.3E-09 
1.9E-09 
8.OE-I I 
9.5E-10 
7.0E-08 

O.OE+OO 
Phenanthrene O.OE+OO O.OE+OO 

Total Pathway: 1 .OE-O( 

ABQ\LVGONRCD.XLS\I/27/94; 8:42 Ah4 
I Total Rad + Chem I.0E-06 e 



TABLE B.3.5-17(b) (continued) 

LIME SLUDGE PONDS: HOMECROWN PRODUCE (GROUNDWATER AFFECTED) 
FUTURE, ON-PROPERTY CHILD 

Carcinogenic Risk 

Ingestion of Homegrown Produce 
.. Compound Conc'n (pCi/k& - Intake Risk 

~ 

CS-137 O.OOE+OO O.OE+OO 2.8E-11 O.OE+OO 
NP-237 O.OOE+OO O.OE+OO 2.2E-10 O.OE+OO 
PU-238 O.OOE+OO O.OE+OO 2.2E-10 O.OE+OO 
PU-239/240 O.OOE+OO O.OE+OO 2.3E-10 O.OE+OO 
RA-226 O.OOE+OO O.OE+OO 1.2E-10 O.OE+OO 
RA-228 O.OOE+OO O.OE+OO 1.OE-10 O.OE+OO 
SR-90 O.OOE+OO O.OE+OO 3.6E-11 O.OE+OO 
TC-99 2.31€+01 2.6€+03 1.3E-12 3.3E-09 
TH-228 O.OOE+OO O.OE+OO 5.5E-11 O.OE+OO 
TH-230 O.OOE+OO O.OE+OO 1.3E-11 O.OE+OO 
TH-232 O.OOE+OO O.OE+OO 1.2E-11 O.OE+OO 
U-234 O.OOE+OO O.OE+OO 1.6511 O.OE+OO 
U-239236 O.OOE+OO O.OE+OO 1.6E-11 O.OE+OO 
U-238 O.OOE+OO O.OE+OO 2.8E-11 O.OE+OO 

Total Pathway: 3.3E-09 

I Chemical Risk I 
I Ingestion of Homegrown Produce 

Compound Conc'n (rnelkg) - Intake Risk - 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOT AL 
Aroclor-1254 
Benzo@)anthracene 
Bemo(b)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 

O.OE+OO O.OE+OO 1.8E+OO O.OE+OOl 
O.OE+OO O.OE+OO 4.3E+OO O.OE+W 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 7.7E+OO O.OE+Oa 
O.OE+OO O.OE+OO l.lE+OO O.OE+OC 
O.OE+OO O.OE+OO 7.3E+OO O.OE+OC 
O.OE+OO O.OE+OO 9.OE-01 O.OE+OC 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 3.8E-01 O.OE+OC 
O.OE+OO O.OE+OO 1.4EM O.OE+OC 
O.OE+OO O.OE+OO 2.0E-02 O.OE+OC 
O.OE+OO O.OE+OO 3.2E-02 O.OE+OC 
O.OE+OO O.OE+OO 8.1E+OO O.OE+OC 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 2.OE+OO O.OE+OC 
O.OE+OO O.OE+OO 

Total Pathway: O.OE+OO 
I 

Total 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

3.3E-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+qO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

Total 
Dust & Groundwater 

Affected 

2.1E-10 
1.7E-09 
1.3E-09 

2.48-09 
1.7E-09 
4.OE-10 
3.38-09 
1.7E-09 
6.2E-09 
I .7E-10 
3.6E-09 
3.OE-10 
2.1E-08 

3.3E-10 

3.5E-07 
1.8E-07 

1.3E-07 
2.7E-08 
2.1E-07 
2.4E-08 

8.3E-09 
I .9E-09 

9.5E-10 
7.OE-08 

8.OE-11 

O.OE+OO 

1 .OE-O I FER\CRU2RI\ABQ\LVGONRCW.XU\l/27/94; 853 AM Total Red + Chem 3.38-09 Tofal: 3.3E-09 



, 
TABLE B3.5-17&) (continued) 

LIME SLUDGE PONDS HOMEGROWN PRODUCE @U= AFFECTED) 
Non-carcinogenic Hazard 

FUTURE, ON-PROPERTY CHILD 

7.1E-02 7.8E+OO 
5 . 5 E M  6.1E+OO 
1.3E-02 1.4E+00 
1.8E-01 2.OE+01 
1.6E-01 1.7E+01 
1.OE-01 l . lE+Ol 

O.OE+OO O.OE+OO 
2.8E-01 3.1E+01 

4.3E+OO 4.7E+02 
1.2E-01 1.4E+01 

2.OE+OO 2.2E+M 
1.7E-01 1.8E+01 

U-238 6.8E+OO 7.6E+02 
Total Pathway: O.OE+ 

Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Aroclor-1254 
Bemo@)anthracene 
Bemo@)pyrene 
Bemo@)fluoranthene 
Bemo(g,h,i)perylene . 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibemo(a, h)anthracene 
Dibemofuran 
Indeno(l,2,3-cd)pyrene 

6.9E-04 2.3E-06 3.0E-04 
1.4E-04 4.9E-07 5.0E-03 9.8E-0 
1.3E-04 4.6E-07 1.OE-03 4.6E-0 
1.6E-03 5.38-06 5.OE-03 I.IE-O 
2.7E-03 9.0E-06 

O.OE+OO O.OE+OO 
2.OE-02 6.9E-05 3.0E-03 2.3E-0 
5.6E-05 1.9E-07 
8.48-05 2.9E-07 
1.OE-04 3.4E-07 
9.2845 3.1 E47  

O.OE+OO O.OE+OO 
7.58-05 2.68-07 
4.6E-04 1.6E-06 2 OE-02 7.8E-0 
1.4E-05 4.7E-08 
I .OE-04 3 SE-07 
3 .OE-05 1 .OE-07 

O.OE+OO OOE+OO 
O.OE+OO O.OE+OO 4.OE-03 0 OE+O 

Phenanthrene O.OE+OO O.OE+OO 
Total Pathway: 3.3E-C 

7.8843 
9.8E-05 
4.6E44 
l.lE-03 

2.3E-02 

7.8E-05 

O.OE+OO 

I 
F E R \ ~ \ A B Q \ L V G O N R C D . X L s \ 1 1 2 7 / 9 4 ;  8:42 A M  L Total Rad + Chem 3.3E-02-4 



T BLE B.3. 7(b) (continued) 
FUTURE, ON-PROPERTY CHILD 

LIME SLUDGE PONDS: HOMEGROWN PRODUCE (GROUNDWATER AFFECTED) 
Non-carcinogenic Harard 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
2.3E+01 2.6E+03 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

Total Pathway: O.OE+O( 

O.OE+OO O.OE+OO 5.0E-03 O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 3.0E-03 O.OE+OO 
O.OE+OO O.OE+OO . 

Benzo(b)anthrncene O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

Benzo(b)fluoranthene O.OE+OO O.OE+OO 
Benzo(g,h,i)perylene O.OE+OO O.OE+OO 
Berno(k)fluoranthene O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

Dibenzo(a,h)anthracene O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 4.0E-03 O.OE+OO 

bis(2-Ethylhexyl) phthalate O.OE+OO O.OE+OO 2.OE-02 O.OE+OO 

Total Pathway: O.OE+OO 

Total 
Dust & Groundwater 

Affected -. - Total 

O.OE+OO 7.8E43 
O.OE+OO 9.8E-05 
O.OE+OO 4.6E-04 
O.OE+OO 1. lE-03 

O.OE+OO 2.3E-02 

7.8E-05 O..OE + 00 

O.OE+OO O.OE+OO 

I 
FER\CRU2Rl\ABQ\LVGONRCW.XLS\1/27/94; 8 5  1 AM Total Rad + Chem O.OE+OO 3.3E-02 

I. 



Inhalation of ParticulateslSoil 
Conc'n ( m e l d )  Intake Risk - Compound 

Arsenic l.lE-07 5.2E-10 1.5E+01 7.9E-09 
Beryllium 2.3E-08 l.lE-10 8.4E+00 9.2E-10 
Cadmium 1.8E-08 8.7E-11 
Chromium 2 .5847 1.2E-09 4.1E+00 4.9E-09 
Lead 4.1E-07 2.0E-09 
TH-TOT AL O.OE+OO O.OE+OO 
U-TOTAL 3.2E-06 1 SE-08 
Aroclor-1254 8.9E-09 4.3E-11 
Benzo(a)anthracene 1.4E-08 6.6E-11 8.9E-01 5.9E-11 
Benzo(a)pyrene 1.7E-08 8.OE-11 6.1 4.9E-10 
Benzo(b)fluoranthene 1.5E-08 7.2E-11 7.5E-01 5.4E-11 
Benzo(g , h , i)pery lene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene 1.2E-08 5.8E-11 3.2E-01 1.9E-11 
bis(2-Ethylhexyl) phthalate 1.5E-07 7.2E-10 
Carbazole 2.1E-09 1.OE-11 
Chrysene 1.7E-08 8.OE-11 2.7E-02 2.1E-12 
Dibenzo(a,h)anthracene 4.8E-09 2.3E-11 6.8E+00 1.6E-10 
Dibenzofuran O.OE+OO O.OE+OO 

Phenanthrene O.OE+OO O.OE+OO 
Indeno( 1,2,3-cd)pyrene l.lE-08 5.2E-11 1.7E+00 8.9E-11 

Total Pathway: 1.5E-01 

,*,I 
-4 

- t @ 
- . l  

I TABLE 5.3518 
d ,  FU'FURE, ON-PROPERTY FARMER (CT VALUES) 

LIME SLUDGE PONDS SURFACE SOIL _, 
.- 

w CARCINOGENIC RISK - .  

0.720 2.2E+02 2.2E-10 4.8E-08 
0.576 1.7E+02 2.2E-10 3.8E-08 
0.13 4.1E+Ol 2.3E-10 9.4E-09 

1.9 5.8E+02 1.2E-10 7.0E-08 
1.639 4.9E+02 1 .OE-10 4.9E-08 

0.8 2.4E+02 3.6E-11 8.5E-09 
0.OOO O.OE+OO ' 1.3E-12 O.OE+OO 
2.910 8.8E+02 5.5E-11 4.8E-08 

44.8 1.4E+04 1.3E-11 1.8E-07 
1.306 3.9E+02 1.2E-11 4.78-09 

Total Pathway: 7.7E-07 Total Pathway: 1.2E-06 

1.200 2.0E-07 
16.58 2.8E-06 
27.6 4.78-06 

25.100 4.2E-06 
214.3 3.6E-05 
0.590 l.OE-07 7.7E+00 7.7E-07 

Benzo(a)anthracene 0.910 1.5E-07 l . lE+00 1.7E-07 
1.100 1.9E-07 7.3E+00 1.4E-06 

Benzo(b)fluoranthene 1.OOO 1.7E-07 9.0E-01 1 5E-07 
Benzo(g,h,i)perylene 0.630 l.lE-07 
Benzo(k)fluoranthene 0.800 1.4E-07 3.8E-01 5.1E-08 
bis(2-Ethylhexyl) phthalate 1O.OOO 1.7E-06 1.4E-02 2.4E-08 

0.140 2.4E-08 2.0E-02 4.7E-10 
1.100 1.9E-07 3.2E-02 5.9E-09 
0.320 5.4E-08 8 1E+OO 4 4E-07 

2OE+00 2.4E-07 

Total Pathway. 6 4E-06 

\ABQ\LSSU3NCT.X'LS\1127/94; 8:43 AM P Total Rad + Chem 7.8 e Total Rad + Chem 7.6E-06 



TABLE B.3.5-18 (continued) 

CARCINOGENIC RISK 

Not applicable 

~ . ~ E + o o  1 .2~-08  9 . 2 ~ 4 8  
6.5E+OO 2.9846 1.9E-05 
3.1E+OO O.OE+OO O.OE+OC 

1.2E+01 5.6E-06 6.5E-05 
O.OE+OO 6.OE-13 O.OE+OC 

1.8E+02 5.4E-11 9.6E-09 
S . ~ E + O O  2 . 6 ~ - i i  i . 4~ -1a  
8.4E+01 3.OE-11 2.58439 

U-235L236 6.9E+OO 2.4E-07 1.7E-06 
lU-238 2.8E+02 3.6848 1.0E-05 

Total Pathway: O.OE+OO Total Pathway: 1 .OE-04 

Dermal Contact/Soil I I  External RadiatiodSoil 
Compound - Intake SF(derm) Risk I I Compound Intake Risk 

IArsenic 5.0E-08 1.8E+OO 9.2E-081 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOT AL 
U-TOTAL 
Aroclor-1254 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g ,h, i)perylene , 

Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a ,h)anthracene 
Dibenzofuran 
Indeno( 1,2,3-cd)pyrene 
Phenanthrene 

121194; 8:43 AM 

l.lE-07 4.3E+02 4.5E-05 
8.3E-08 
l.lE-06 
1.9E-06 

O.OE+OO 
1 SE-05 
1.2E-06 l.OE+OI 1.3E-05 

O.OE+OO 2.6E+00 O.OE+OO 
O.OE+OO 1.7E+01 O.OE+OO 
O.OE+OO 2.1E+OO O.OE+OO 
1.3E-06 

O.OE+OO 8.8E-01 O.OE+OO 
2.8E-07 1.6E-02 4.3E-09 

O.OE+OO 2.0E-02 O.OE+OO 
O.OE+OO 7.4E-02 O.OE+OO 
O.OE+OO 1.9E+OI O.OE+OO 
O.OE+OO 
O.OE+OO 4.7E+OO O.OE+OO 
3.3E-06 

Total Pathway: 5.8E-05 
Total Rad + Chem 5.8E-05 

Not applicable 

Total 

5.6E-06 
1.3E-06 
4.1E-08 

1.6E-07 
1.9E-05 
8.5E-09 

O.OE+OO 
6.5E-05 
3.5E-07 
9.6E-09 
1.7E-07 
1.7E-06 
l.lE-05 

l.OE-08 

2.2E-06 
4.6E-05 

4.9E-09 

1.3E-05 
1.7E-07 
1.4E-06 
1 SE-07 

5.1E-08 
2.8E-08 

5.9E-09 
4.4E-07 

2.4E-07 

4.7E-10 

Total Pathway: O.OE+OC 

1 . O E - 0 4 7 4  .il 
i 



Inhalation of PalticulateslSoil 
Comoound Conc'n(malm3) Intake RfDo Hazard 

Arsenic 1.08E-07 4.1E-09 
Beryllium 2.288-08 8.6E-10  cadmium 1.8OE-08 6.8E-IO 
Chromium 2.49E-07 9.3E-09 
Lead 4.13E-07 1.5E-08 
TH-TOT AL 0.00E+00 O.OE+OO 
U-TOT AL 3.21 E-06 1.2E-07 
Aroclor- 1254 8.85849 3.3E-10 
Benzo(a)anthracene 1.37E-08 5.1E-10 
Benzo(a)pyrene 1.65E-08 6.2E-10 
Benzo@)fluoranthene 1.50E-08 5.6E-10 
Benzo(g,h,i)perylene 0.00E+00 O.OE+OO 

bis(2-Ethylhexyl) phthalate 1 SOE-07 5.6E-09 
Benzo(k)fluoranthene 1.20E-08 4.5E-10 

Carbazole 2.10E-09 7.9E-11 
Chrysene 1.65848 6.2E-IO 
Dibenzo(a,h)anthracene 4.808-09 1.8E-IO 
Dibenzohran 0.00E+00 O.OE+OO 

Phenanthrene 0.00E+00 O.OE+OO 
Indeno( I ,2,3-cd)pyrene 1.08E-08 4.IE-IO 

Total Pathway. O.OE+OC 

Q\ISSLI)NCT.XLS\II27/94; 8:43 A M  
I 

FER\C 

NIC HAZARD 
U d  

Ingestioddoil 
Compound Conc'n (pCi/g) Intake RfD(o) Hazard 

CS-137 0.702 2.1E+02 
NP-237 0.720 2.28+02 
PU-238 0.576 1.7E+02 
PU-239/240 0.13 4.IE+01 
RA-226 1.9 5.8E+02 
RA-228 1.639 4.9E+02 
SR-90 0.8 2.4E+02 
TC-99 0.OOO O.OE+OO 
TH-228 2.910 8.8E+02 
TH-230 44.8 1.4E+04 
TH-232 1.306 3.9E+02 
U-234 21.0 6.3Ej-03 
U-239236 1.743 5.3E+02 
U-238 71.388 2.2E+04 

Total Pathway: #####b 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOT AL 
Aroclor-1254 
Benzo(a)anthracene 
Benzo(a)p yrene 
Benzo@)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(li)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a, h)anthracene 
Dibenzohran 
Indeno( I ,2,3-cd)pyrene 

7.190 
1.518 
I .200 
16.58 
27.6 

25.100 
214.3 
0.590 
0.910 
1.100 
1 .OOO 
0.630 
0.800 

1o.OOO 
0.140 
1.100 
0.320 
0.042 
0.720 

9.4E-06 
2.0E-06 
1.6E-06 
2.28-05 
3.6E-05 
3.3E-05 
2.8E-04 
7.7E-07 
I .2E-06 
I .4E-06 
1.3E-06 
8.3E-07 
I.IE-06 
1.3E-05 

I .4E-06 
4.2E-07 
5.5E-08 
9.5E-07 

1.8E-07 

HtUAlrd 

t IngestiodSoil 
Comoound . Conc'n (malkg) Intake RfD(o) Hazard 

3.0E-04 3.1E-0: 
S.OE-03 4.0E-0~ 
1 .OE-03 1.6E-0: 
S.0E-03 4.4E-0: 

3.0E-03 0. 

2.OE-02 6.6E-08 

4.0E-03 1.4E-0 
2.OE+00 4.7E-0 

Phenanthrene 1.600 2.IE-06 
Total Pathway: 1.3E-0 

Total Rad + Chem O.OE+. "0 e Total Rad + Chem 1.3E-01 



a 
TABLE B.3.5-18 (continued) 

NON- CARCINOGENIC HAZARD 

Not applicable 
2.3E+OO 

7.6E+OO 

3.1E+OO 
O.OE+OO 

PU-239R40 5.4E-01 

8.4E+01 
U-235R36 6.9E+OO 
U-238 2.8E+02 

Total Pathway: O.OE+OO Total Pathway: O.OE+OC 

Dermal Contact/Soil I I  External RadiatiodSoil 
Compound - Intake RtDlderm Hazard I I Compound Intake RfDo Hazard 

Arsenic 3 . 9 ~ 4 7  2 . 9 ~ 4 4  i.iE-ia 
Beryllium 8.2E-07 5.OE-05 4.1E-11 
Cadmium 6.5E-07 5.0E-05 3.2E-1 I 
Chromium 8.9E-06 2.3E-03 2.0E-08 
Lead 1.5E-05 
THYTOTAL O.OE+OO 
U-TOT AL 1.2E-04 1.5E-04 1.7E-08 
Aroclor-1254 9.5E-06 
Benzo(a)anthracene O.OE+OO 
Benzo(a)pyrene O.OE+OO 
Benzo@)fluoranthene O.OE+OO 
Benzo(g,h,i)perylene 1 .OE-05 
Benzo(k)fluoranthene O.OE+OO 
bise-Uhylhexyl) phthalate 2.28-06 1 AE-02 3.9E-08 
Carbazole O.OE+OO 
Chrysene O.OE+OO 
Dibenzo(a, h)anthracene 0 .OE +OO 
Dibenzofuran O.OE+OO 4.0E-03 O.OE+OC 
Indeno(l,2,3-cd)pyrene O.OE+OO 4.7E+OO O.OE+OC 
Phenanthrene 2.6E-05 

Total Pathway: 7.6E-08 
Total Rad + Chem 7.6E-08 I 

FER\CRU2RI\ABQ\LSSLONCT.XLS\l/27/94; 8:43 AM 

Not applicable 

Total Pathway: O.OE+OC 

3.1E-02 
4.0E-04 
1.6E-03 

' 4.48-03 

0.1 

6.6E-04 

1.4E-05 
4.7E-07 



Ingestion of Homegrown Produce 
Compound Conc'n ( m d k d  - Intake Risk 

Arsenic 6 . 9 ~ ~  3.7~-08 i.aE+m 6 .5~-08  
Beryllium 1.4E-04 7.8E-09 4.3€+00 3.4E-08 
Cadmium 1.3E-04 7.3E-09 
Chromium 1.6E-03 8.5E-08 
Lead 2.7843 1.4E-07 
TH-TOTAL O.OE+OO O.OE+OO 
U-TOTAL 2.OEM l.lE-06 
Aroclor-1254 5.6E-05 3.0E-09 7.7€+00 2.3E-08 
Benzo(a)anthracene 8.4E-05 4.5E-09 l . lE+00 50E-09 

' Benzo(e)pyrene l.OE-04 5.5E-09 7.3€+00 4.0E-08 
Benzo(b)fluoranthene 9.2E-05 5.OE-09 9.OE-01 4.5E-04 

Benzo(k)fluoranthene 7.5845 4.1E-09 3.8E-01 1.5E-09 
Benzo(g,h,i)perylene O.OE+OO O.OE+OO 

bis(2-Ethylhexyl) phthalate 4.6E-04 2.5E-08 1.4E-02 3 5E-IO 
Carbazole 1.4E-05 7.4E-IO 2.0E-02 I 5E-ll 
Chrysene I.0E-04 5.5E-09 3.2E-02 I 8E-IC 
Dibenzo(a,h)anthracene 3.0E-05 1.6E-09 8.1E+00 13E-08 
Dibenzofuran O.OE+OO O.OE+OO 
Indeno( 1,2,3-cd)pyrene 0 OE+OO O.OE+OO 2 OE+OO O.OE+D 
Phenanthrene O.OE+OO O.OE+OO 

Total Pathway. 1 9E-0 

- Total 

1.W-10 
I SE-09 
1.2E-09 
2.9E- 10 
2.1E-09 
1 SE-09 
3.5E-10 

O.OE+OO 
1 SE-09 
5.3E-09 
1.4E-IO 
3.IE-09 
2.6E- 10 
1.8E-08 

6.5E-08 
3.4E-08 

2.3E-08 
5.0E-09 
4.OE-08 
4.5E-09 

I SE-09 
3.5E-10 
I .5E-1 I 
i.8E-io 
1.3E-08 

O.OE+OO 

I\ABQ\LVGONCTD.XIS\1127/94; 8:45 Ah4 
1 Total Rad + Chem 2.2E-07 e 



J 

TABLE B.3.5-19 (continued) 

LIME SLUDGE PONDS: HOMEGROWN PRODUCE (GROUNDWATER AFFECTED) 
FUTURE, ON-PROPERTY FARMER (CT VALUES) 

Carcinogenic Risk 

O.OOE+OO O.OE+OO 2.2E-10 O.OE+OO 
O.OOE+OO O.OE+OO 2.2E-10 O.OE+OO 
O.OOE+OO O.OE+OO 2.3E-10 O.OE+OO 
O.OOE+OO O.OE+OO 1.2E-10 O.OE+OO 
O.OOE+OO O.OE+OO 1.OE-10 O.OE+OO 
O.OOE+OO O.OE+OO 3.6E-11 O.OE+OO 
2.31E+01 2.2E+03 1.3E-12 2.9E-09 
O.OOE+OO O.OE+OO 5.5E-11 O.OE+OO 
O.OOE+OO O.OE+OO 1.3E-11 O.OE+OO 
O.OOE+OO O.OE+OO 1.2E-1 I O.OE+OO 
O.OOE+OO O.OE+OO 1.6E-ll O.OE+OO 
O.OOE+OO O.OE+OO 1.6E-11 O.OE+OO 
O.OOE+OO O.OE+OO 2.8E-I 1 O.OE+OO 

Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Aroclor- I254 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indeno( 1,2,3-cd)pyrene 
Phenanthrene 

Total Pathway: 2.9E-09 

Chemical Risk 
Ingestion of Homegrown Produce 

Arsenic O.OE+OO O.OE+OO 1.8E+OO O.OE+OO 
O.OE+OO O.OE+OO 4.3E+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO I.IE+OO O.OE+OO 
O.OE+OO O.OE+OO l.lE+OO O.OE+OO 
O.OE+OO O.OE+OO 7.3E+OO O.OE+OO 
O.OE+OO O.OE+OO 9.0E-01 O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 3.8E-01 O.OE+OO 
O.OE+OO O.OE+OO 1.4E-02 O.OE+OO 
O.OE+OO O.OE+OO 2.OE-02 O.OE+OO 
O.OE+OO O.OE+OO 3.2E-02 O.OE+OO 
O.OE+OO O.OE+OO S.IE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 2.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

Total Pathway: O.OE+OO 

Compound Conc'n (me/kg) - Intake SFJoJ Risk 

Total 
Dust & Groundwater 

Affected 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.9E-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

1 .8E-10 
1 SE-09 
1.2E-09 

2.1E-09 
1 SE-09 

2.9E-09 
1.5E-09 
5.3E-09 

3.1E-09 

1 AE-08 

2.9E- 10 

3.5E-10 

1.4E-10 

2.6E-10 

6.58-08 
3.4E-08 

2.3E-08 
5 .OE-09 
4.0E-08 
4.5E-09 

1 SE-09 
3.5E-10 
I .5E-I 1 
1.8E-10 
1.3E-08 

O.OE+OO 

I 
FER\CRU2RI\ABQ\LVGONCIW.XLS\1127/94; 8:47 AM Total Rad + Chem 2.9E-09 2.3E 



TABLE B.3.5-19 (continued) 

LlME SLUDGE PONDS HOMEGROWN PRODUCE ( D u n  AFFECTED) 
FUTURE, ON-PROPERTY FARMER (CT VALUES) 

Non-carcinogenic Hazard 

6.8E-02 6.6E+OO 
7.1E-02 6.8E+OO 
5.5E-02 5.3E+OO 
1.3E-02 1.2E+OO 
1.8E-01 1.8E+01 
1.6E-01 1.5E+01 
1 .OE-01 9.6E+OO 

O.OE+OO O.OE+OO 
2.8E-01 2.7E+OI 

4.3E+OO 4.1E+02 
1.2E-01 1.2E+01 

Total Pathway: O.OE+Oc 

1.4E-04 6.IE-08 5.0E-03 1.2E-0 
1.3E-04 5.6E-08 1.OE-03 5.6E-0 
1.6E-03 6.6E-07 5.OE-03 1.3E-0 
2.7E-03 l.lE-06 

O.OE+OO O.OE+OO 
2.OE-02 8.6E-06 3.0E-03 2.9E-0 
5.6E-05 2.4E-08 
8.4E-05 3.5E-08 
1 .OE-04 4.2E-08 

Benzo@)fluoranthene 9.28-05 3.9E-08 
Benzo(g,h, i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene 7.5E-05 3.2E-08 
bis(2-Ethylhexyl) phthalate 4.68-04 1.9E-07 2.OE-02 9 6E-0 

1.4E-05 5.8E-09 

Dibenzo(a,h)anthracene 3.OE-05 1.3E-08 

Indeno( 1,2,3-cd)pyrene O.OE+OO O.OE+OO 

I .OE-04 4.3E-08 I 

O.OE+OO O.OE+OO 4.0E-03 O.OE+O 

Total Pathway: 4.OE-0 

- Total 

9.7E-04 
I .2E-05 
5.6E-05 
1.3E-04 

2.9E-03 

9.6E-06 

O.OE+OO 

8:45 AM 
I Total Rad + Chem 4.OE-03 0 



. .:. 

TABLE B.3.5-19 (continued) 
FUTURE, ON-PROPERTY FARMER (CT VALUES) 

unm SLUDGE PONDS: HOMEGROWN PRODUCE (GROUNDWATER AFFECTED) 
Non-carcinogenic Hazard 

R a d i a t i ~  H 
Ingestion of Homegrown Produce 

Compound Conc'n (pCi/k& Intakemm 
CS-137 
NP-231 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
rc-w 
r ~ - 2 2 8  
r ~ - 2 3 0  
TH-232 
U-234 
U-2351236 
U-238 

O.OE+OO O.OE+b 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
2.3E+01 2.2E+03 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

Total Pathway: O.OE+OO 

I Chemical Hazard 1 
I Ingestion of Homegrown Produce 

Compound Conc'n (mdk& - Intake Hazard 
Arsenic ' 

Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Aroclor-1254 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a ,h)anthracene 
Dibenzofuran 
Indeno( 1,2,3-cd)pyrene 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

3.0E-04 O.OE+OO 
5.0E-03 O.OE+OO 
1.OE-03 O.OE+OO 
5.OE-03 O.OE+OO 

3.0E-03 O.OE+OO 

2.OE-02 O.OE+OO 

4.0E-03 O.OE+OO 

I Phenanthrene O.OE+OO O.OE+OO 

Total 
Dust & Groundwater 

Total Affected 

O.OE+OO 9.1844 
O.OE+OO 1.2E-05 
O.OE+OO 5 .6845 
O.OE+OO I .3E-04 

O.OE+OO 2.9E-03 

O.OE+OO 9.6E-06 . 
O.OE+OO O.OE+OO 

I 
FER\CRUZRlWQ\LVGONCIW.XIS\1127/94; 8:47 AM 

Total Pathway: O.OE+OO 
Total Rad + Chem O.OE+OO 4.0E-03 



m, ON-PI 
LIME SLUDGE POND 

!al 

Total Pathway: 1.7E-07 

NP-237 
PU-238 
PU-239R40 

2.968-03 3.7E-01 1.2E-IO 4.4E-1 I 
. 2.44843 3.OE-01 1.OE-IO 3.OE-ll 

1.53E-03 l.9E-01 3.6E-11 6.88-12 
O.OOE+OO O.OE+OO I .30E-12 O.OE+OO 

9.77E-05 I.2E-02 5.5E-I I 6.68-13 
1.66E-03 2.1E-01 1.3E-ll 2.7E-I2 
4.84645 6.0E-03 1.2E-ll 7.2E-14 
2.60E-02 3.2E+OO 1.6E-ll 5.1E-ll 
2.168-03 2.7E-01 1.6E-11 4.3E-12 

Total Pathway: 7.6E-10 

5.IE-05 3.5E-09 
O.OE+OO O.OE+OO 

2.7844 I AE-08 
9.9E-05 6.8E-09 7.7E+OO 5.2E-08 

Benzo(a)anthrecene 3.3E45 2.3E-09 l.lE+OO 2.5E-09 
9.6E-05 6.7E-09 7.3E+00 4.98-08 

Benzo@)fluoranthene 3.4E-04 2.4E-08 9.OE-01 2.IE-08 
Benzo(g,h,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene 5.5E-04 3.8E-08 3.8E-01 1.5E-08 

O.OE+OO O.OE+OO 2.OE-02 O.OE+O( 

Dibenzo(a, h)anthracene 2.8E-05 1.9E-09 8.IE+OO 1.5E-08 

Indeno( I ,2,3-cd)pyrene O.OE+OO O.OE+OO 2.OE+OO O.OE+O( 

bis(2-Ethylhexyl) phthalate 7.6E-06 5.3E-10 1.4E-02 7.4E-12 

4.1E-05 2.8E-09 3.2E-02 9.OE-1 I 

O.OE+OO O.OE+OO 

Risk 
IngestionlMilk 

Conc'ninMilk(ma/L) Risk Comoound 
Arsenic 2.7E-06 5.9E-10 1.8E+OO 1.OE-09 
Beryllium 8.4E-09 1.9E-12 4.3E+00 8.OE-I2 
Cadmium 8.1 E 4 6  1.8E-09 
Chromium I SE-04 3.4E-08 
Lead 4.3845 9.5E-09 
TH-TOTAL O.OE+OO O.OE+OO 
U-TOTAL 8.0E-04 1.8E-07 
Aroclor-1254 3.1E-05 6.9E-09 7.7E+OO 5.3E-08 
Benzo(a)anthracene 1.1E-05 2.38-09 l.lE+OO 2.6849 
Benzo(a)pyrene 3.OE-05 6.7E-09 7.3E+OO 4.9648 
Benzo@)fluoranthene I.IE-04 2.4E-08 9.OE-01 2.IE-08 
Benzo(g,h,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene I AE-04 3.9E-08 3.8E-01 1.5E-08 

Carbazole O.OE+OO O.OE+OO 2.0E-02 O.OE+O( 
bis(2-Ethylhexyl) phthalat 2.4E-06 5.3E-10 1.4E-02 7.5E-12 

Chrysene 1.3E-05 2.9E-09 3.2E-02 9.IE-11 
Dibemo(a,h)anthracene 8.7E-06 1.9E-09 8.IE+OO 1.6E-08 
Dibenzofuran O.OE+OO O.OE+OO 
Indeno(l,2,3-cd)pyrene OOE+OO OOE+OO 2.OE+00 O.OE+O( 

Total Pathway: 1.6E-0 

TABLE 5.3.5-20 
OPERTY FARMER (CT VALUES) 
: BEEF AND MILK (DUST AFFECTED) 
Carcinogenic Risk 

NP-237 
PU-23 8 
PU-239t240 8.35E-08 3.3E-05 2.3E-IO 7.6E-15 
RA-226 5.33E-03 2.1E+OO 1.2E-10 2.5E-10 
RA-228 4.39E-03 1.7E+OO 1 .OE-10 1.7E-10 
SR-90 7.63E-03 3.OE+OO 3.6E-11 l.lE-10 
TC-99 O.OOE+OO O.OE+OO I .30E-l2 O.OE+OO 
TH-228 8.14E-05 3.2E-02 5.5E-ll 1.8E-12 
TH-230 1.38E-03 5.5E-01 1.3E-I1 7.IE-12 
TH-232 4.04E-05 1.6E-02 1.2E-ll 1.9E-13 
U-234 7.79E-02 3.1ESOI 1.6E-ll 4.9E-10 
U-235/236 6.47E-03 2.6E+OO 1.6E-1 I 4.IE-1 I 
U-238 2.65E-01 1 .OE+M 2.8E-I I 2.9E-09 

Total Pathway: 4.4E-09 

,u 

w 
--. @ .'a 
L& 
' 1 .. 
.. r 

- Total 

6.4E-IO 
8.6E- 12 
7.9E-14 
1.9E-14 
3.OE-IO 
2 .OE- 10 
1.2E-10 

O.OE+OO . 
2.4E-12 
9.8E-I2 
2.6E-13 
5.4E-IO 
4.5E-1 I 
3.2E-09 

1.2E-08 
2.8E-09 

l.lE-07 
5.1E-09 
9.8E-08 
4.3E-08 

2.9E-08 

O.OE+OO 

3.1E-08 

O.OE+OO 

I .5E-I I 

1.8E-IO 

\ABQ\LBFONCTD.XLT\I/27/94; 8 5 8  AM Total Rad + Chem 1.7E-07 """'W Total Rad + Chem 1.6E-07 Total: - 



TABLE B.3.5-20 (continued) 
FUTURE, ON-PROPERTY FARMER (CT VALUES) ,.. , 

h LIME SLUDGE PONDS: BEEF AND MILK (GROUNDWATER AFFECTED) 

O.OOE+OO O.OE+OO 1.OE-10 O.OE+OC 
O.OOE+OO O.OE+OO 3.6E-11 O.OE+OC 
5.48E+00 2.2E+03 1.30E-12 2.8E-09 

O.OOE+OO O.OE+OO 1.3E-11 O.OE+OC 

O.OOE+OO O.OE+OO 1.6E-11 O.OE+OC 
O.OOE+OO O.OE+OO 1.6E-11 O.OE+OC 

O.OOE+OO O.OE+OO 5.5E-11 O.OE+OC 

O.OOE+OO O.OE+OO I.2E-11 O.OE+OC 

O.OE+OO O.OE+OO 4.3E+00 O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO O.OE+OO O.OEtOO 
O.OE+OO O.OE+OO O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 0 OE+OO 

O.OE+OO O.OE+OO 7.7E+00 O.OE+OO 
Benzo(a)anthracene O.OE+OO O.OE+OO l.lE+OO O.OE+OO 

O.OE+OO O.OE+OO 7.3E+00 O.OE+OO 
Benzo@)fluoranthene O.OE+OO O.OE+OO 9.OE-01 0.OEt00 
Benzo(g,h,i)pcrylene O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
Benzo(k)fluoranthene O.OE+OO O.OE+OO 3.8E-01 0 OE+OO 
bis(2-Ethylhexyl) phthalate O.OE+OO O.OE+OO 1.4E-02 0 OE+OO 

O.OE+OO O.OE+OO 3.28-02 0 OE+OO 
Dibenzo(a,h)anthracenc O.OE+OO 0 OE+OO 8.1E+00 0 OE+OO 

Indeno( 1,2,3-cd)pyrcne O.OE+OO O.OE+OO 2.OE+00 O.OE+OO 

O.OE+OO 0 OE+OO 2.OE-02 0 OE+OO 

O.OEtO0 O.OE+OO O.OE+OO O.OE+OO 

Phenanthrene O.OEtOO O.OE+OO I IPhenanthrene O.OE+OO O.OE+OO I 
Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

Total Rad + Chem 7.5E-10 

Total 

O.OE+OO 
O.OE + 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE +00 
O.OE + 00 

3.6E-09 

O.OE + 00 
O.OE + 00 
O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE + 00 
O.OE+OO 

O.OE+OO 

O.OE + 00 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

Total 
Dust & Groundwater 

Affected 

6.4E-10 
8.68-12 
7.9E-14 
1.9E-14 
3 .OE- 10 
2.OE- 10 
1.2E-10 
3.6E-09 
2.4E-12 
9.8E- 12 
2.6E-13 
5.4E- 10 
4.5E-1 I 
3.28-09 

1.2E-08 
. 2.88-09 

l.lE-07 
5.1E-09 
9.8E-08 
4.38-08 

2.9E-08 nn  
1SE-11 

0 .OE + 00 
1.8E-10 
3.1E-08 

Total Rad + Chem 2.8E-09 

FER\CRUZRnABQ\LEFONCW.XLS\lR7/94; 8 5 9  Ah4 
I 



TABLE B.3.5-20 (continued) 

LIME SLUDGE PONDS: BEEF AND MILK @UiW AFFECTED) 
FUTURE, ON-PROPERTY FARMER (CT VALUES) 

4.28-07 5.2E-05 
3.0E-03 3.7E-01 
2.48-03 3.0E-01 
1.5E-03 1.9E-01 

O.OE+OO O.OE+OO 
9.88-05 1.2E-02 
1.7E-03 2.1E-01 
4.8845 6.0E-03 
2.6E-02 3.2E+OO 
2.28-03 2.7E-01 

? 
U 

U-238 8.8E-02 l.lE+Ol 
Total Pathway: O.OE+OC 

n-carcinogenic Hazard 

IngestionM ilk 
Comuound onc'n inMilk IuCiIL Intake RfDo Hazard 

CS-137 3.06E-02 1.2E+01 
NP-237 2.23E-05 8.8E-03 
PU-238 3 558-07 1.4E-04 
PU-239040 8.35E-08 3.3E-05 
RA-226 5.33E-03 2.1E+OO 
RA-228 4.39E-03 1.7E+OO 
SR-90 7.63E-03 3.OE+OO 
TC-99 O.OOE+OO O.OE+OO 
TH-228 8.14E-05 3.2E-02 . 
TH-230 1.38843 5.5E-01 
TH-232 4.04E-05 1.6E-02 
U-234 7.79E-02 3.1E+01 
U -23 5036 6.47843 2.6E+OO 
U-238 2.65E-01 l.OE+OZ 

Totnl Pathway: O.OE+O( 

Comuound Conc'n (mnlkd 
Arsenic 8.9E-05 4.8E-08 
Beryllium 9.48-06 S.0E-09 5.0E-03 1 .OE-06 Beryllium 
Cadmium 4.48-05 2.4E-08 1.0E-03 2.4E-05 Cadmium 
Chromium 5.6E-04 3.0E-07 5.0E-03 6.1E-05 Chromium 
Lead 5.1E-05 2.8E-08 Lead 
TH-TOTAL O.OE+OO O.OE+OO TH-TOTAL 
U-TOTAL 2.7E-04 I .4E-07 3.0E-03 4.8E-05 U-TOTAL 
Aroclor-1254 9.9E-05 5.3E-08 Aroclor-1254 
Benzo(a)anthrncene 3.3E-05 I -8E-08 Benzo(a)anthracene 
Benzo(a)pyrene 9.6E-05 5.2E-08 Benzo(a)pyrene 
Benzo@)fluoranthene 3.4E-04 1.8E-07 Benzo(b)fluoranthene 
Benzo(g , h , i)pery lene O.OE+OO O.OE+OO Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 5.58-04 3.0E-07 Benzo(k)fluoranthene 
bise-Ethylhexyl) phthalate 7.6E-06 4.1E-09 2.0E-02 2.0E-07 bise-Ethylhexyl) phthalate 
Carbazole O.OE+OO O.OE+OO Carbazole 
Chrysene 4.1E-05 2.2E-08 Chrysene 
Dibenzo(a, h)anthracene 2.8E-05 1.5E-08 Dibenzo(a,h)anthracene 
Dibenzofuran O.OE+OO O.OE+OO 4.0E-03 O.OE+OO Dibenzofuran 
Indeno( 1,2,3-~d)pyrene O.OE+OO O.OE+OO Indeno( I ,2,3-cd)pyrene 
Phenanthrene O.OE+OO O.OE+OO Phenanthrene O.OE+OO O.OE+OO 

Total Pathway: 2.9E-04 Total Pathway: 5.4E-04 

... 
Comuound Conc'ninMilk(me/L intake RfDo Hazard 

2.7E46 4.6E-09 3.OE-04 1.5E-05 

8.1E-06 1.4E-08 I .OE-03 1.4E-05 
1.5E-04 2.6E-07 5.0E-03 5.3E-05 
4.3E-05 7.4E-08 

O.OE+OO O.OE+OO 
8.0E-04 1.4E-06 3 .OE-03 4.6E-04 
3.1 E45  5.4E-08 
1.1E-05 1.8E-08 
3 .OE-OS 5.2E-08 
1. I E-04 1.9E-07 

O.OE+OO O.OE+OO 
I .8E-04 3.0E-07 
2.4E-06 4.1E-09 2.OE-02 2.1E-07 

O.OE+OO O.OE+OO 
I .3E-05 2.2E-08 
8.7E-06 1 SE-08 

O.OE+OO O.OE+OO 4.0E-03 O.OE+OC 
O.OE+OO O.OE+OO 

8.4E-09 1.5E-11 5.0E-03 2.98-09 
1.8E-04 
I .OE-06 
3.8E-05 
l.lE-04 

5 .OE-04 

O.OE+OO 

.' 1 
I\ABQ\lBFONCTD.XLS\ll27/94; 8 5 8  AM Total Rad + Chem 2.9E-04 ""'01 Total Rad + Chem 5.4E-01 Toml: w 



TABLE B.3.5-20 (continued) 
FUTURE, ON-PROPERTY FARMER (CT VALUES) 

LIME SLUDGE PONDS: BEEF AND MILK (GROUNDWATER AFFECTED) 

. .  

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

4.7E+OO 5.8E+02 

? 
c( 3 3 

(in Total Pathway: O.OE+O 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 3.OE-03 O.OE+O 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 

Bcnzo(g,h,i)perylcnc O.OE+OO O.OE+OO 

bis(2-Ethylhcxyl) phthalate O.OE+OO O.OE+OO 2.OE-M O.OE+O 

O.OE+OO O.OE+OO 

&nzo@)fluoranthcnc O.OE+OO O.OE+OO 

Bcnzo(k)fluoranthcnc O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 4.OE-03 O.OE+O 
O.OE+OO O.OE+OO 

kal Rnzprd . 
Ingcstioddilk 

Compound Conch inMilk (mn/L) RfDo Hazard 
Arsenic O.OE+OO O.OE+OO 3.OE-04 O.OE+O 
Bcryllium O.OE+OO O.OE+OO 5.OE-03 O.OE+O 
Cadmium O.OE+OO O.OE+OO 1.OE-03 O.OE+O 

L c a d '  O.OE+OO O.OE+OO 
TH-TOTAL O.OE+OO O.OE+OO 
U - T 0 TAL O.OE+OO O.OE+OO 3.OE-03 O.OE+O 
Aroclor-1254 O.OE+OO O.OE+OO 
Bcnzo(a)anthraccnc O.OE+OO O.OE+OO 

Chromium O.OE+OO O.OE+OO 5.OE-03 O.OE+O 

Bcnzo(a)pyrcnc O.OE+OO O.OE+OO 
Bcnzo@)fluoranthenc O.OE+OO O.OE+OO 
Bcnzo(g,h,i)pcrylcnc O.OE+OO O.OE+OO 
Benzo(k)fluoranthcnc O.OE+OO O.OE+OO 
bis(2Bthylhcxyl) phthalate O.OE+OO O.OE+OO 2.OE-02 O.OE+Oi 
Carbazole O.OE+OO O.OE+OO 
Chrysene O.OE+OO O.OE+OO 
Dibcnzo(a,h)anthraccne O.OE+OO O.OE+OO 
Dibcnzofuran O.OE+OO O.OE+OO 4.OE-03 O.OE+Oi 
Indcno( 1,2,3-cd)pyrenc O.OE+OO O.OE+OO 
Phenanthrene O.OE+OO O.OE+OO O.OE+OO O.OE+OO 

Total Pathway: O.OE+Ol 

Total Rad + Chem O.OE+OO 

I 
FER\CRUZRI\ABQ\LBFONCIW.XL.S\1~7/94; 8 5 9  AM 

Non-carcinogenic H a r d  
&In 

Ingcstioddilk 
Compound Conc'ninMilk (pCi/L m 

CS-137 O.OOE+OO O.OE+OO 
NP-237 O.OOE+OO O.OE+OO 
PU-238 O.OOE+OO O.OE+OO 
PU-239040 O.OOE+OO O.OE+OO 
RA-226 O.OOE+OO O.OE+OO 
RA-228 O.OOE+OO O.OE+OO 
SR-90 O.OOE+OO O.OE + 00 

TH-228 O.OOE+OO O.OE+OO * 
TH-230 O.OOE+OO O.OE+OO 
TH-232 O.OOE+OO O.OE+OO 

U-235036 O.OOE+OO O.OE+OO 

TC-99 5.48E+00 2.2E+03 

U-234 O.OOE+OO O.OE+OO 

U-238 O.OOE+OO O.OE+OO 
Total Pathway: O.OE+OO 

I 
Total 

Dupt & Groundwater 
Affected 

Total . -  
O.OE+OO 

&OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO . 

O.OE+OO I .8E-04 
O.OE+OO I .OE-06 
O.OE+OO 3.8E-05 
O.OE + 00 1. IE-04 

O.OE + 00 5.OE-04 

6; 

a d  Total Pathway: O.OE+O 

h Total Rad + Cbem O.OE+OO 8.3E-04 

* '  tu 



TABLE B.3.531 
FUTURE, ON-PROPERTY FARMER (CT VALUES) 

LIME SLUDGE PITS: GROUNDWATER 

Total 

1.1E-08 

Total Pathway: 1 . 1  E 4 8  . Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

I 
9:OO Ah4 

Total Rad + Chem 1.1E-08 . Total Rad + Chem O.OE+OO Total Rad + Chem O . O E + O O V l  

U 



TABLE B.3.5-21 (continued) 

LIME SLUDGE PITS GROUNDWATER 
Non-carcinogenic Hazard 

FUTURE, ON-PROPERTY FARMER (CT VALUES) 

2.5E+OO 8.18+03 

Total Pathway: O.OE+OO Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

I 
FER\CRUZRI\ABQ\LSP-ONCT'.XlS\I/27/91; 9:OO AM 

Total Rad + Chem O.OE+OO Total Rad + Chem O.OE+OO Total Rad + Chem O . O E + O O V 1  



TABLE B.3.5-22(a) 
FUTURE, ON-PROPERTY FARMER 

LIME SLUDGE PONDS: PERCHED GROUNDWATER 
Carcinogenic Risk 

Lead 0 O.OE+OO 
Manganese 1.94E-02 5.3E-04 
Tetrachlorodibenzofuran 0 O.OE+OO 1.5E+05 O.OE+OO 

JngestiodGroundwater 
Compound Conc'n (vCiIL) e Risk 

Lead O.OE+OO 
Manganese 2.0E-03 
Tetrachlorodibenzofuran O.OE+OO 

NP-237 
RA-226 
RA-228 
SR-90 
TC-99 
U234 
U235D36 
U238 

5.5E-03 2.7E+02 2.2E-10 5.9848 
O.OE+OO O.OE+OO 1.2E-10 O.OE+OO 
O.OE+OO O.OE+OO 1 .OE-10 O.OE+OO 

1.9E-03 9.4E+01 3.6E-11 3.4E-09 
7.0E-02 3.4E+03 1.3E-12 4.4849 

O.OE+OO O.OE+OO 1.60E-11 O.OE+OO 
O.OE+OO O.OE+OO 1.60E-11 O.OE+OO 
O.OE+OO O.OE+OO 2.8E-11 O.OE+OO 

1 I 
Total Pathway: 6.78-08 

Chemical Ri 
IngestiodGroundwater 

Arsenic 1.45E-05 4.0E-07 1.8E+OO 7.0E-07 
Beryllium 0 O.OE+OO 4.3E+OO O.OE+W 

Compound 

I InhalatiodGroundwater I 

I Not applicable 

I I 
Total Pathway: O.OE+OO 

I InhalatiodQroundwater I 
Compound - lntnke Risk 

Arsenic 1 SE-06 
Beryllium O.OE+OO 

Total Rad + Chem 7.68-07 Total Rad + Chem O.OE+OO 

I 
\ABQ\LS-PONRF.XLS\I127/94; 9:Ol Ah4 



TABLE B35-22(a) (continued) 
FUTURE, ON-PROPERTY FARMER 

LIME SLUDGE PONDS: PERCHED GROUNDWATER 
Carcinogenic Risk 

5.98-08 
O.OE+OO 
O.OE+OO 

3.4E-09 
4.48-09 

O.OE+OO 
O.OE+OO 
O.OE+OO 

Not applicable 

I I 
Total Pathway: O.OE+OO 

Chemical Risk 
Dermal Contact/Groundwater 

Compound Intake SF(demn1 
Arsenic 
Beryllium 

O.OE+OO 
Manganese 3.9E-06 

O.OE+OO 

7.0E-07 
O.OE+OO 

Total Pathway: 5.3E-09 

Total Rad + Chem 5.3E-09-1 

I :  
I 

FER\CRU2RI\ABQ\LS-FONRF.XLS\l127194; 9:Ol Ah4 



' TABLE B.3.5-22(a) (continued) 
FUTURE, ON-PROPERTY FARMER 

LIME SLUDGE PONDS: PERCHED GROUNDWATER 

' F  U 

ch 
: 8  

Non-carcinogenic Hazard 

Radiation Hazard I I 
I IngestiodGroundwater I1 InhalatiodGroundwater 

Compound Conc'n(pCi/L) R ~ D O  I I 
NP-237 
RA-226 
RA-228 
SR-90 
TC-99 
U234 
U235R36 
U238 

0.0 2.7E+02 
O.OE+OO O.OE+OO 

O.OE+OO 
O.OE+OO 

0.1 3.4E+03 
0.0 O.OE+OO 
0.0 O.OE+OO 
0.0 O.OE+OO 

Not applicable 

Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

IngestiodGroundweter 

Arsenic . 1 SE-05 4.0E-07 3.0E-04 1.3E-03 
Beryllium O.OE+OO O.OE+OO 5.0E-03 O.OE+OO 
Lead O.OE+OO O.OE+OO 
Manganese 1.9EM 5.3E-04 1.4E-01 3.8E-03 
Tetrachlorodibenzofuran O.OE+OO 

Total Pathway: 5.1 E 4 3  

Compound Conc'n(ma/L) Inrake RfDO Hazard 
InhalatiodGroundwater 

Compound - Intake RfDli) Hazard 
Arsenic 1 SE-06 
Beryllium O.OE+OO 
Lead O.OE+OO 
Manganese 2.0E-03 
Tetrachlorodibenzofuran O.OE+OO 

Total Pathway: O.OE+OO 

Total Rad + Chem 5.1E-03 Total Rad + Chem O.OE+OO 

FER\C \ABQ\LS-PONRF.XLS\1127/94; 9:Ol AM m 



TABLE B.3.5-22(a) (continued) 
FUTURE, ON-PROPERTY FARMER 

LIME SLUDGE PONDS PERCHED GROUNDWATER 
Non-carcinogenic Hazard 

Not applicable 

Total Pathway: O.OE+OO 

O.OE+OO 
4.2E-03 9.2E-04 

Total Pathway: 9.3E-04 

1.3E-03 
O.OE+OO 

4.7E-03 

Total Rad + Chem 9.3~-04]-1 

I 

FER\CRU2RI\ABQ\LS_PON RF.XLs\ 1 /27/94; 9:O I AM 



Compound 
NP-237 
RA-226 
RA-228 

TC-99 
U234 
U235R36 
U238 

TABLE B.35-22(b) 
FUTURE, ON-PROPERTY CHILD 

LIME SLUDGE PONDS: PERCEED GROUNDWATER 
Gwcinopenic - .  

Radiation Ri 
IngestiodGroundwater 
Conc'n (pCilL) & 

5.58-03 1.2E+OI 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

1.9E-03 4.OE+00 
7.OE-02 1.5E+02 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

2.2E-IO 2.SE-09 
1.2E-10 O.OE+OO 
1 .OE-IO O.OE+OO 
3.6E-I1 1.4E-IO 
1.3E-12 1.9E-IO 

1.60E-ll O.OE+OO 
I .60E-I 1 O.OE+OO 
2.8E-1 I O.OE+OO 

?irk 

k 
lnhala tiodGroundwater 

I 
Total Pathway: 2.9E-09 Total Pathway: O.OE+M 

,- 

6.0E-07 
O.OE+OO 

0 O.OE+OO O.OE+OO 
1.94E-02 1.1 E 4 4  8.0E-04 

Tetrachlorodibenzofuran 
Total Pathway: 1.4E-07 

Total Rad + Chem 1.4E-07 

Total Pathway: O.OE+OO 

Total Rad + Chem O.OE+OO 

I 
FER\C Q\LS-PONRC.XLS\II27I94; 9:02 AM 



I 
FER\CRU2RI\ABQ\IS-PONRC.XIS\lI27/94; 9:02 Ah4 

Arsenic 4.OE-IO 1.8E+OO 7.4E-10 
Beryllium O.OE+OO 4.3E+02 O.OE+OO 
Lead O.OE+OO 
Manganese 5.4E-07 
Tetrachlorodibenzofuran O.OE+OO 7.5E+04 O.OE+OO 

TABLE B.3.5-22@1) (continued) 
FUTURE, ON-PROPERTY CHILD 

LIME SLUDGE PONDS PERCHED GROUNDWATER 

1.4E-07 
O.OE+OO 

O.OE+OO 

Carcinogenic Risk 

I Radiation Risk I 
I Dermal ContadGroundwater I 

2.58-09 
O.OE+OO 
O.OE+OO 

1.4E-10 
1.9E-10 

O.OE+OO 
O.OE+OO 
O.OE+OO 

1 I 
Total Pathway: O.OE+OO 

I Chemical Risk I 
Dermal Contnct/Groundwater 

Comoound SF(derm1 Risk 

Total Pathway: 7.4E-10 

Total Rad + Chem 7.4E-10-1 



.- 
,I. . .  _- 

I 

v2 

TABLE B.3.5-22(b) (continued) 
FUTURE, ON-PROPERTY CHILD 

LIME SLUDGE PONDS PERCHED GROUNDWATER 

t IngestiodGroundwater InhalatiodGroundwater II 
Compound Conc'nlpCilL) RtD(o) - 

NP-237 
RA-226 
RA-228 
SR-90 
TC-99 
U234 . 
U235R36 
U238 

0.0 1.2E+01 
O.OE+OO O.OE+OO 

O.OE+OO 
O.OE+OO 

0.1 1.5E+02 
0.0 O.OE+OO 
0.0 O.OE+OO 
0.0 O.OE+OO 

Not applicable 

I II 
Total Pathway: O.OE+OO Total Pathway: 0.OE-t 

IngestionlGroundwater InhalationlGmundwater I I  
Compound Conc'n(mplL1 R ~ D O  - I I Compound - Intake RfDo Hazard 

1.5E-05 9.3E-07 3.OEW 3.1E-03 1 lhd Arsenic , 7.0E-06 1 
Total Pathway: 1.2EM Total Pathway: O.OE+OO 

Beryliium O.OE+OO O.OE+OO 5.0E-03 O.OE+OO Beryllium O.OE+OO 
. O.OE+OO O.OE+OO O.OE+OO 

Manganese 1.9E-02 1.2E-03 1.4E-01 8.8843 Manganese 9.3E-03 
Tetrachlorodibenzofuran O.OE+OO Tetrachlorodibenzofuran O.OE+OO 

1 
9:02 AM 

Total Rad + Chem 1.2E-02 Total Rad + Chem O.OE+OO 



'@ 

Chemical Bazard 
Dermal ContacllGroundwater 

1 

ComDound - Intake RfDlderm) 
Arsenic 1.2E-12 2.9E-04 4.IE-09 
Beryllium O.OE+OO S.QE-05 O.OE+OO 
Lead O.OE+OO 
Manganese 1.6E-09 4.2E-03 3.7E-07 
Tetrachlorodibenzofuran O.OE+OO 

? 

s 
d 

U 

w 

3.1E-03 
O.OE+OO 

8.8E-03 

I '  
FER\CRU2RI!ABQ\LS-FONRC.XLS\1/27/94; 9:02 A M  

TABLE B.3.!5-22(b) (continued) 
FUTURE, ON-PROPERTY CHILD 

LIME SLUDCE PONDS: PERCEED GROUNDWATER 
Non-carcinogenic Hazard 

I Radiatioa Hazard 
Dermal ContacllGroundwater 

Total Pathway: 3.8E-07 

Total Rad + Chem 3 . 8 E - 0 7 ) T o r a l l I  



n 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

a 

- 
cbsmicd Risk 

Inhalation of ParticulalcalSoil 
Cmc'n (mdm31 - IntaLC SFJIJ 

2.73E-06 1.88-07 I.JE+OI 2.7E-06 
CanDOund 

Arsenic 
B8flum 3.28E-05 2.1846 
Bcryllium 3.448-07 2.28-08 8.4E+00 I9E-07 
Cadmium 3.5JE-09 2.3E-IO 
Chranium 1.99E-06 1.38-07 4.IE+OI 5.3E-06 

9.888-06 6.48-07 Lad  
Nickcl 6.17E-06 4.OE-07 8.4E-01 3.48-07 
TH-TOTAL 1.32E-05 8.68-07 

1.06845 6.98-07 
1.43E-12 9.38-14 

U-TOTAL 
4,4'-DDE 
Bcnza(a)anlhraccac 1.968-06 1.3E-07 8.9E-01 l.lE-07 
Bcnzo(a)pyrcnc 3.368-06 2.28-07 6.IE+00 1.3E-06 
Beazo(b)fluoranlhcnc 2.21E-06 1.48-07 7.SE-01 l.lE-07 
Bcnzo(g,h,i)perylcnc 2.218-06 1.4E-07 
~ ~ n Z o ( L ) f l ~ o r ~ t h ~ n ~  2.61E-06 1.7E-07 3.2E-01 J.4E-08 
bis(2-Ethylhcxyl) phthalalc 
Carbszolc 
Chryscnc 2.14E-06 1.4E-07 2.78-02 3.78-09 
Dibenzo(a,h)anthraccnc 6.818-07 4 4E-08 6 8E+W 3 OE-07 

Dieldrin 3.57E-09 2.3E-10 1.6E+OI 3 7E-09 
lndcno( I ,2,3-cd)pyrsnc 2.14E-06 1.4E-07 1.7E+00 2 4E-07 
Methylene chloride I 798-09 I ZE-IO 2 OE-03 2.3E-13 
Phenanthrcnc 

3.988-08 2.6E-09 
6.13E-08 4.OE-09 

D i b s ~ ~ h r r a n  4.678-08 3.OE-09 

8.218-07 5.3E-08 

TABLE 8.3.61 
FUTURE, OFF-PR0I"Y FARMER 

OU2-WIDE SURFACE SOIL 
CARCINOGENIC RISK 

8.828-05 I.OE+Ol 2.98-08 3.OE-07 
~.ME-OS ~.ie+oo 3.98-08 Z . O E - ~  
1.86E-05 2.28+00 3.88-08 8.2E-08 
I.IOE-02 1.38+03 3.OE-09 3.88-06 
1.39E-03 1.6E+02 6.9E-IO l.lE-07 
3.63E-04 4.2E+OI 6.2E-11 2.6E-09 
5.07E-02 5.98+03 8.38-12 4.98-08 
I.58E-03 1.8E+02 7.88-08 1.4E-OS 
4.94E-03 5.7E+OZ 2.9E-08 1.7E-05 
1.438-03 1.7E+OL 2.8E-08 4.68-06 
3.118433 3.6E+02 2.6E-08 9.48-06 
1.51E-04 1.8E+OI 2.5E-08 4.48-07 
3.35E-03 3.9E+02 5.2E-08 2.OE-OJ - Total Pathway: 7.OE-0 

8.59E-13 5.6E-14 Toluene I 
Total Pi~thwi~y: 1. IE-05 

3.9E-10 

2.OE-07 
8.2E-08 
3.88-06 
l.lE-07 
2.68-09 
4.9E-08 

I .7E-OS 
4.68-06 
9.48-06 
4.4E-07 
2.OE-05 

3.OE-07 

I .4E-05 

2.78-06 

I .9E-07 

5.3E-06 

3.48-07 

1.18-07 
1.3E-06 
l.lE-07 

5.4E-08 
O.OE+OO 
O.OE+OO 

3.78-09 
3.OE-07 

3.78-09 

2.3E- 13 
2.4E-07 

Total Rad t Chem 8.1E-05-1 



TABLE B.3.6-I 
(continued) 

NONCARCINOGENIC HAZARD 

3.11E-03 3.6@+02 

3.35E-03 3.98+02 
i.m-a i.m+oi 

Tolal Parhwry: O.OE+O( 

1.4E-04 1 6E-0 

6.17E-M 4.OE-07 
1.32E-OS 8.6E-07 
1.06e-u 6.9e-07 
1.43E-I2 9.38-14 
1.96E-M 1.3E-07 
3.368-06 2.2E-07 

Bsozo@)fluoranUunc 2.21~06 1.4e-07 
Bsozo(g,h,i)pcryl= 2.21E-06 1.4E-07 
Bcazo(t)fluoraarhcnc 2.61E-06 1.7E-07 
bis(2-Elbylhexyl) phlhalatc 3.988-08 2.6E-09 

6.13848 4.0E-09 
2.14E-06 1.4E-07 

Dihcnzo(a,h)anrhraccnc 6.8lE-07 4.4E-08 
4.678-08 3.OE-09 
3.578-09 2.3E-IO 

lndcno(l,2,3-cd)pyrcne 2.14E-06 1.4E-07 
Methylene chloride 1.79849 1.2E-IO 8.2E-01 14E 1 

8.21E-07 5.38-08 

Total Parhway. I 6E-0 

1.6E-02 

1.4E-10 

5.IE-13 

T i l  Rad t Cheni 1.6E-021 Taal: I.6E-021 
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TABLE B 3 . 6 2  
FUTURE OFF-PROPERTY FARMER 

OU2-WIDE: BEEF AND MILK (DUST AFFECTED) 
CARCINOGENIC RISK 

1.018-03 7.4E+W I.OE-10 7.4E-IO 
9.28E-04 6.8E+W 3.6E-ll 2.SE-IO 

I.OIE+W 7.48+03 1.3E-I2 9.E-09 
I . I~E-OS 8.88-02 J . ~ E - I I  4 .8~-12 
4.12E-OS 3.OE-01 1.3E-I1 3.98-12 
1.19E-05 8.7E-02 1.2E-I1 1.OE-I2 

Total Pathway: 3.68-09 Total Pathway: 1.9E-08 

Beryllium 
Chromium 
Lcad 
Molybdenum 
TH-TOTAL 
U-TOTAL 
Accnaphthylcnc 
Benzo(a)anthraccnc 
Benzo(a)pyrrnc 
Benzo(b)fluoranthcnc 
Bcnzo(g,b,i)pcrylcne 
&nzo(k)fluoranthcnc 
bis9-Ethylbexyl)phthalatc 
Carbazole 
Chrysenc 
Dibcnzo(a,h)anthraccnc 
Dibcnzofuran 
ladeno( I ,2,3-cd)pyrcnc 
Phenanthrene 
Methylene chloride 
Aroclor 12S4 
Aroclor 1260 
Dicldrin 
Endrin ketone 

5.618-07 S.8E-IO 4.3E+W 2.58-09 
4.58845 4.7E-08 
4.418-06 4.SE-09 

O.WE+OO O.OE+W 
O.OOE+W o.oe+w 

3.538-06 3.6E-09 
0.WE+00 O.OE+OO 

1.9SE-05 2.0E-08 l . lE+W 2.2E-08 
7.94E-05 8.2E-08 7.3E+W 6.OE-07 
2.048-04 2.1E-07 9.OE-01 1.9E-07 

O.OOE+W O.OE+W 
4.898-04 S.OE-07 3.8E-01 1.9E-0i 

' 1.08E-06 1.18-09 2.OE-02 2.2E-11 

1.S8E-OS 1.6E-08 8.IE+W 1.3E-0i 

2.438-03 2.SE-06 2.OE+00 S.OE-06 

7.ISE-I2 7.38-15 7.SE-03 H E - l i  
1.448-06 1.SE-09 7.7E+00 1.IE-08 

9 . 2 ~ ~ - 0 9  9 .5~-12  1 . 4 ~ ~  I . ~ E - I ~  

2.ISE-OS 2.2E-08 3.2E-02 7.1E-lC 

0.00E+00 O.OE+OO 

O.OOE+W O.OE+OO 

1.018-06 I.OE-09 7.7E+00 8.OE-05 
O.OOE+W 0.OE+00 1.6E+01 O.OE+OC 
O.OOE+OO O.OE+OO 

Total Patbway: 6.2E-Of 

FER\ 2RI\AB~\OZBFOF_D.XLS\Z/I/YI; Y:40 A M  6 Total Rad t Chcm 6.28-06 

Beryllium 
Chromium 
Lud 
MolyMcnum 
*-TOTAL 
U-TOTAL . 
Accnaphlhylsnc 
Benzo(a)alllhncenc 
Benzo(a)pyrcnc 
Benzo@)tlUOranthCnc 
Bcnzo(g,b,i)pcrylcne 
Bcnzo(k)fluoranthcnc 
bis(2-Ethylhcxyl)phlalatc 
Carbazole 

Dibcnzo(a,h)anthrnccnc 
Dibcnzofuran 

Pbcnanthrcne 
Msthylcne chloridc 
Aroclor 1254 
Amclor 1260 
Dieldrin 
Endrin ketone 

C h l p C f f i  

Indeno(l.2.3-cd)pyrcnc 

S.OSE-IO 2.IE-12 4.3E+W 8.98-12 
I .2SE-OS 5. IE-08 
3.688-06 I.SE-08 

0.00E+W O.OE+OO 
O.OOE+W O.OE+W 

O.WE+W o.oe+w 
I .06E-05 4.4E-08 

6.178-06 2.5E-08 I.lE+W 2.88-08 
2.SIE-05 I.0E-07' 7.3@+00 7.SE-07 
6.4SE-05 2.7E-07 9.OE-01 2.4E-07 

1.JSE-04 6.38-07 3.8E-01 2.4E-07 
0.00E+W O.OE+OO 

2.928-09 I.2E-11 1.4E-02 1.7E-13 
3.428-07 1.4E-09 2.OE-02 2.8E-I I 
6.798-06 2.88-08 3.2E-02 8.9E-IO 
S.OOE-06 2.18-08 S.IE+W 1.7E-07 

0.00E+00 O.OE+OO 

O.WE+OO O.OE+OO 
7.688-04 3.28-06 2.OE+OO 6.3E-06 

2.26E-12 9.38-15 7.SE-03 7.OE-17 
4.54E-07 1.9E-09 7.7E+00 1.4E-OS 

O.OOE+OO O.OE+OO 1.6E+OI O.OE+OO 
O.OOE +00 O.OE + 00 

Total Pahway: 7.8E-01 

3.20E-07 1.3E-09 7.7E+W I.OE-08 

B 

..'. g 
:.? -i, 

x, 1 . -  

.+ 1: 
,,A! . .' 

Totnl 

7.4E-IO 

- 

4.IE-12 
2.6E-14 
1.2E-14 
8.3E-09 
8.4E-IO 

I .2E08 
6.38-12 
S.IE-12 
1.4E-'I2 
4.OE-IO 
1.9E-11 
7.4E-IO 

2.6E- 10 

1.8E-08 
2. SE-09 

S.OE-0% 

4.3E-07 
1.3E-06 

4.38-07 
3.0E- 13 
S.OE-11 
I .6E-09 
3.OE-07 

I.IE-OS 

1.2E-16 
2.6E-08 
I .8E-08 

O.OE+OO 

Total Rad + Chcm 7.8E-06 Tom/: I.1E-OS .v 





..% 

w--l 

OU2-WIDE: BEEF AND MILK (DUST AFFECTED) 
NONCARCINWENIC HAZARD 

7.5~-06 1 . 4 ~ ~  6.828-07 
3.6E-08 6.6E-05 7.168-09 
I.5E-08 2.8E-05 3.04849 
4.68-03 ~ . ~ E + o o  8.26E-03 
5.6E-04 l.O@+OO I.01E-03 
1.9E-04 3.4E-01 9.2ae-04 
8.6E-01 1.6@+03 I .o I e + oo 

4.9E-05 9.1EM 4.1212-05 

1.OE-03 1.9E+OO 3.1oe-03 

1.4E-05 2.6EM I.  19E-OS 

1.4E-05 2.6EM 1.I9E-05 

5.0~-OS 9 . 2 ~ ~  I .SOE-04 

Total Pathway: O.OE+OO 

Beryllium 
Cbromium 
Lcad 
Molybdenum 
TH-TOTAL 
U-TOTAL 
Accnaphthylcnc 
Benzo(a)anthraccnc 
Bcnzo(a)pyrcnc 
Bcnzo(b)nuoran~cnc 
Benzo(g,h,i)pcrylcnc 
Bcnzo(k)fluoranthcnc 
bis(2-Edylhcxyl)phthala~ 
Carbazole 
Chryecnc 
Dibcnzo(a,b)anthraccnc 
Dibcnzofuran 
Indcno( I .2,3cd)pyrcnc 
Phenanthrene 
Methylene chloridc 
Aroclor 1254 
Amclor 1260 
Dieldrin 
Endrin kctonr 

5.6E-07 5.8E-IO 

4.48-06 4.SE-09 
4.6~-OS 4 . ~ 0 8  

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 

7.9~-OS 8.2e-08 
z.oe-04 2.18-07 

O.OE+OO O.O@+OO 

WE-W 9.5~-12  
I.IE-M i.ie-09 

3.SE-06 3.68-09 

2.OE-05 2.0E-08 

4.98-04 S.OE-07 

2. IE-OS 2.28-08 
I .6E-05 1.6E-08 

2.48-03 2.5E-06 

7.18-12 7.3E-IS 
1.4E-06 I .SE-09 

O.OE+OO O.OE+OO 

O.OE+OO o.oe+m 

O.OE+OO o.oe+oo 

I .OE-06 I .OE-09 

O.OE+OO O.OE+OO 

3.OE-04 3.OE-0 
5 . 0 ~ - 0 3  I .2e-0 
~ . o E - o ~  9.4150 

S.0E-03 O.OE+O 

3.OE-03 1.2E-O 

2.OE-02 4.7E-I 

~ . o E - o ~  o.oe+o 

6.1E-02 I.2E-l 

5.OE-OS O.OE+O 

I 
Total Pathway: 4.IE-0 

d '  

FER\CRUZRI\ABV\OZBFOF-D.XLS\Z/I/W; 940 Ahl Total Rad + Cheni 4.IE-05 

ArseaiC 
Beryllium 
Chromium 
Lead 
MolyMenum 
TH-TOTAL 
U-TOTAL 
Accnaphthylcnc 
Benzo(a)anthmccnc 
Benzo(a)pyrcnc 
&nzo(b)fluoranthcnc 
Bcnzo(g,h,i)pcrylcne 
Bcnzo(k)fluoranthcnc 
bis(2-Ethylhcxyl)phtalatc 
Carbazole 
Chryecnc 
Dibcnzo(a,h)anthraccnc 
Dihenzofumn 
Indcno( I J.3-cd)pyrenc 
Phenanthrene 
Mcthylcac chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 
Endrin kctonc 

5.ie-10 2.1~-12  
ME-os s.ie-oa 
3 . 7 ~ 4 6  i.se-oa 

o.oe+oo O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO o.oe+w 
I.IE-OS 4.4E-08 

6.28-06 2.5E-08 
, 2.5E-OS 1.OE-07 
6.5E-05 2.X-07 

o.oe+oo O.OE+OO 
I.SE-04 6.3E-07 
2.98-09 I.2E-I I 
3.48-07 I .4E-09 
6.8846 2.88-08 
5.OE-06 2.IE-08 

O.OE+OO O.OE+OO 
. 7.78-04 3.28-06 

O.OE+OO O.OE+OO 
2.3E-I2 9.3E-15 
4.5E-07 1.9E-09 
3.28-07 1.3E-09 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

5.OE-03 4.2E-IO 
5.08-03 I.0E-05 

S.OE-03 O.OE+O( 

3.OE-03 1.5E-OS 

2.OE-02 6.OE-IO 

4.OE-03 O.OE +O( 

6.IE-02 1.5E-13 

5.OE-05 O.OEt01 
3.OE-04 O.OEt 01 

3.3E-OS 
I .2E-07 
2.OE-OS 

O.OE+OO 

1.6E-OS 

l.lE-09 

O . O E + O O  

2 7E-13 

0.OE +00 

I 
Total Pathway: 2.8E.O 

Total Rad + Chcm 2.8E-OS) Tom/: 6.9E-051 



NONCARCINOGENIC UAWRD Total 
M & Gmundwater 

Totpl Afftrted 

- - 
* '. 

8 -  

y - 1 3 7  
NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
111-228 
ni-uo 
TH-232 
U-234 
U-235 
U-238 

O.OE+OO O.OE+OO 
2.0E-04 3.6E-01 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
2.88-03 5.1E+OO 

1.8E+OO 3.3E+03 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
' 9.IE-01 1.7E+03 

4.88-02 8.9E+01 
I.OE+OO 1.8E+03 

O.OE+OO O.OE+OO. 

Total w(bway: O.OE+OE 

I.ZE-07 

0.OEtOO 
3.7E-IO 

I.IE-05 

1.2E-03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

CS-137 O.OOE+OO 
NP-237 I .8OE-05 
PU-238 . O.OOE+OO 
PU-239 O.OOE+OO 
RA-226 O.OOE+OO 
RA-228 O.OOE+OO 
SR-90 1.40E-02 
TC-99 2.14E+OO 
TH-228 O.OOE+OO 
111-230 O.OOE+OO 
TH-232 O.OOE+OO 
U-234 2.73E+OO 
U-235 1.45E-01 

Ancnic 
B C ~ ~ U ~ I I I I I  
Chromium 
Lsd 
M o l y M ~ ~ u m  
TH-TOTAL 
U-TOTAL 
Accnaphtbylcnc 
Buuo(a)anhcuu 
Bwo(a)pyrerm 
Bwo(b)fluorantbcae 
Buuo(g.h.i)pcrylcnc 
Bw4k)fluornnthenc 
bu(2-Ethylhcxyl)phchaloce 
Carbazole 

Dibcnzo(s.h)anthrncene 
Dibenzofurnn 
Indcno(l.2,3-fd)pyrcnc 
Phenanthrene 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

ChrylcnC 

C h e d c ~ ~ I  llptard 
IngcdlionlBccf I IngutionlMiIk 

compound Conc'ninBceF(makd I I Compound Conc'n-Milk lmnlL) 
Arsenic 
Beryllium 
chromium 
Lsd 
Molybdenum ' 

n i - I O T A L  
U-TOTAL 
Accnaphtbylcnc 
Benzo(a)anhcene 
Benzo(a)pyrcnc 
Buuo(b)fluornn(henc 
Benzo(g.h.i)pcrylene 
Buuo(k)fluornnBenc 
bis(2-Elhy Ihexyl)phchalatc 
Carbazole 
ChryMnc 
Diknzo(s.h)anthrncsnc 
Dibuuofum 
Indeno(l,2.3sd)pyrcnc 
Phenanthmc 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

3.68-08 3.7E-11 
1.8E-09 1.8E-12 

O.OE+OO O.OE+OO 
l.lE-06 I.IE-09 
5.6E-05 5.7E-08 

O.OE+OO O.OE+OO 
3.68-03 3.78-06 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

3.0E-04 
5.0E-03 
5.0E-03 

5.0E-03 

3.0E-03 

2.OE-02 

4.OE-03 

6. I E-02 

5.OE-05 

l.lE-09 4.48-12 
1.6E-12 6.6E-15 

O.OE+OO O.OE+OO 
9.OE-07 3.78-09 
1.4E-05 5.7E-08 

O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

I.1E-02 4.48-05 

3.0E-04 I.5E-08 
5.0E-03 1.3E-12 
5.OE-03 O.OE+OO 

5.0E-03 l.IE-05 

3.0E-03 1.5E-02 

2.0E-02 O.OE+OO 

4.0E-03 O.OE+OO 

6.IE-02 O.OE+OO 

5.OE-05 O.OE+OO 
Endrin kslons O.OE+OO O.OE+OO Endrin ketone O.OEtO0 O.OE+OO 3.OE-04 O.OE+OO 

Total Wthway: 1.2E-03 Total Pathway: 1.5E-02 

Total Rd + Chem I.2E-03 

IJ~\~:HU2HIUH~\02HI:O~-W.XISU/ 1/94; 1006 Ah4 

I .4E-07 

O.OE+OO 

2.3E-05 

3.7E-10 

I .6E-02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.4E-05 
1.2E-07 
2.OE-05 

2.3E-05 

1.6E-02 

l . lE-09 

O.OE+F 

.i 

2.78-13 ' .  b 

,. ' 
O.OE+OO O.OE+OO 

Total Rad + Chcm I.5E-02 
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TABLE B.3.6-3 
FUTURE OFF-PROPERTY FARMER 

OU2-WIDE: HOME GROWN PRODUCE (DUST AFFECTED) 

l.27E-01 1.9E+M 1.3E-ll 2.SE-09 
3.668-02 5.5E+Ol l.2E-II 6.6E-IO 
7.95E-02 1.2@+02 1.6E-ll l.9E-09 
3.8SE-03 5.7@+00 1.6E-ll 9.2E-ll 

Total Pathway: 7.SE-08 

FER\CRUZRI\ABQ\OZVGOF-D.XLZ/IIYI; 9 3 3  A M  

. .  

ChOmifdRiaL 
Ingcstion/Homcgrown Roducc 

Compou4 Conch in Plants (me/kd Risk 
Arscnic 6.7SE-05 5.68-08 1.8E+00 9.9B-08 
Bcryllium 8.6SE-06 7.2E-09 4.3@+00 
Chromium 1.28E-04 l.lE-07 
Lead 2.28844 1.9E-07 

TH-TOTAL O.OOE+ 00 O.OE+ 00 
U-TOTAL 2.71844 2.38-07 

Bcnzo(a)anthraccnc 4.928-05 4.IE-08 1.18+00 

Bcnzo(b)fluoranthcnc . S.53E-0S 4.68-08 9.OE-01 
Bcm(g,h,i)pcrylene 0.00E+00 O.OE+OO 

bis(2-Ethylhcxyl)phthalatc 4.888-07 4.lE-IO 1.4E-02 

Chryscnc 5.42E-05 4.SE-08 3.2E-02 
Dibcnzo(a,h)anthraccnc 1.71E-OS 1.4E-08 8.IE+00 
Dibcnzofuran 0.00E+00 O.OE+W 
Indcno(l,2,3-cd)pyrcnc S.38E-05 4.SE-08 2.OE+00 
Phcnanthrcnc 0.00E+00 O.OE+OO 
Mcthylcnc chloride 1.578-07 1.3E-IO 7 SE-03 
Aroclor I254 8.198-07 6.8E-IO 7.7E+00 

Dicldrin 9 39E-08 7.8E-ll 1.6E+OI 

Molybdcnum 0.00@+00 O.b@+W 

Accnaphlbylcnc O.OOE+W O.OE+Oo 

Bcnzo(a)pyrcnc 8.35E-05 7.0E-08 7.3E+00 

Bcnzo(k)fluoranthcnc 6.64E-05 5.5E-08 3.8E-01 

Carbazole 1.628-06 l.4E-09 2.OE-02 

Aroclor 1260 4.788-07 4.OE-IO 7.7E+00 

Endrin ketone 0.00E+00 O.OE+OO 

LIE-08 

4.5E-08 
S.IE-07 
4.28-08 

2.IE-08 
S.7E-12 
2.7E-I I 
I .4E-09 
1.2E-07 

9.OE-08 

9.8E-13 
5.3E-09 
3. IE-09 
I .3E-09 

2.OE-IO 
7.IE-IO 
3.6E-IO 
1.6E-IO 
XI@-08  
5.3E-09 
6.4E-IO 
4.38-09 
3.38-09 
2.X-09 
6.6E-IO 
I .9E-09 
9.2E-I I 
3.6E-09 

9.98-08 
3.IE-08 

4.SE-08 
J.IE-07 
4.2E-08 

2.lE-08 
s.7E-I2 
2.7E-I 1 
I .4E-09 
I.2E-07 

9.OE-OS 

9.8E-13 
5.3E-09 

I .3E-09 
3.IE-09 

~ ~~ 

Total Palhway: 9.6E-0: 
Tolal Rad + Chcni 1.OE-06 Total: I.OE-0 



T 9 1 5  B.3.6-3 
FUTURE OFF-PROPEUTY FARMJB 

OWWIDE: HOME GROWN PRODUCE (GROOUNDWATER AFFECTED) 

. 

5.88-061 
9.OE-06 

Chromium 
Lead 
Molybdenum 
TH-TOTAL 

Accnaphthylenc 
Benzo(a)anthraccoe 
Bcnzo(a)pyrcoe 
Benzo(b)fluorantbcnc 
Benzo(g , h. i)pcrylenc 
Benzo(k)fluom&enc 
bis(2-Ethylbexyl)phllnk 
Carbazole 
Chrysenc 
Dibenzo(a,h)an&raccnc 
Dibcnzofuran 
Inden4 I .2.3-cd)pyrene 
Phrmthrenc 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 
Endrin ketone 

U-TOTAL 

I.OZE-01 I.SE+O2 2.2E-IO 3.3808 
O.OOE+OO O.OE+OO 2.2E-IO O.OE+OO 
0.00E+00 O.OE+OO 2.3E-10 O.OE+OO 
O.OOE+OO O.OE+OO 1.2E-IO O.OE+OO 
@.00E+00 O.OE+OO 1.OE-IO O.OE+OO 

3.34841 5.0E+02 3.6E-11 1.8E-08 
9.04E+00 1.4E+M 1.3E-I2 1.8E-08 
0.00E+00 O.OE+OO 5.SE-I1 O.OE+OO 
0.00E+00 O.OE+OO 1.3E-11 O.OE+OO 
O.OOE+OO O.OE+OO 1.2E-ll O.OE+OO 
1.2SE+OZ 1.9E+05 1.6E-11 3.OE-06 
6.638+00 9.9E+03 1.6E-11 1.6E-07 
1.378+02 2.1E+OS 2.8E-11 

Total Pathwav: 

4.97E-07 4.2E-IO 1.8E+00 7.3E-10 
4.918-08 4.1E-11 4.3E+00 1.8E-IO 

0.00E+00 O.OE+OO 
9.97E-OS 8.3E-08 
2.7OE-04 2.3E-07 

O.OOE+OO O.OE+OO 
4.90E-01 4.IE-04 

O.OOE+OO O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
O.OOE+W O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
0.00E+00 O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
0.00E+00 O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+M) 

l . lE+00 
7.3E+00 
9.0E-01 

3.8E-01 
1.4E-02 
2.0E-02 
3.28-02 

8.1 E+OO 

Z.OE+OO 

7.SE-03 
7.7E+00 
7.7E+00 
1.6E+01 

O.OOE+OO O.OE+OO 
Total Pathway: 

O.OE+OO 
O.OE+ 00 
O.OE+ 00 

O.OE+OO 
O.OE+ 00 
O.OE+ 00 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

9.OE-I( 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.8E-08 
1.8E-08 

O.OE+OO 
O.OE+ 00 
O.OE+OO 

3.0E-06 
1.6E-07 
J.8E-06 

3.3 E-08 

7.3E-10 
1.8E-10 

O.OE+OO 
' O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

Totd 
Dua & Gmundwater 

A M e d  

2.OE-IO 
3.4E-08 
3.6E-10 
1.6E-10 
5.IE-08 
5.3E-09 
I .9E-08 
2.2E-08 
3.38-09 
2.5E-09 
6.6E-IO 
3.OE-06 
1.6E-07 
5.8E-06 

9.98-08 
3.1E-08 

4.5E-08 
5.IE-07 
4.2E-08 

2.IE-08 
5.7E- I2 
2.7E-11 
1.4E-09 . 
I.2E-07 

9.OE-08 

9.8E-I3 
S.3E-09 
3. I E-09 
1.3E-09 

Total Rad + Chem 9.OE-06 Tooral: 9.OE-06 I .OE-OS 



ii. .- 

'.a. - : 
-: 

40 
6\ 
CI c1 c1 

N 
1 3  

- 

Molybdenum 
TH-TOTAL 
U-TOTAL 
Accnaphlby lcnc 
Bcnzo(a)anthreccnc 
Bcnzo(a)pyrcnc 
Bcnzo(b)fluoranlbcnc 
Bcnzo(g,b,i)pcrylcnc 
Bcnzo(k)fluoranthcnc 
bis(2-Ethylhcxyl)phlalatc 
Carbazole 
Chryacnc 
Dibcnzo(a,h)anlraccnc 
Dibcnzofuran 
Indcno( 1,2,3-cd)pyrcnc 
Pbcnanthwnc 
Mcthylcnc chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

(continued) 
OU2-WIDE: HOME GROWN PRODUCE (DUST AFFECTED) 

4.7E-03 7.0@+00 
2.28-03 3.2@+00 
l.lE-03 1.6E+00 
4.7E-04 7.OE-01 
2.8E-01 4.2@+02 
3.6EM 5.3E+Ol 
1.2EM 1.8E+Ol 

4.OE-03 O.OE+OO 

6.1E-02 2.2E-09 

6.8E-05 5.6E-08 3.OE-04 1.9E-04 
Bcryllium 8.68-06 7.28-09 
Chromium l.3E-04 1.1E-07 

2.3E-04 1.9E-07 

O.OE+OO 

2.28-09 

I 5.OE-03 1.4E-06 
5.OE-03 2.1E-05 

O.OE+OO O.OE+OO 
O.OE+lM O.OE+OO 

2.7E-04 2.3E-07 

4.9E-05 4.1E-08 
8.3E-05 7.OE-08 
5.5E-05 4.68-08 

O.OE+OO O.OE+OO 
6.68-05 5.5E-08 
4.98-07 4.18-10 
1.68-06 1.4E-09 
5.4E-05 4.X-08 
I .7E-05 1.4E-08 

O.OE+OO o.oe+oo 

O.OE+OO O.OE+OO 
5.4E-05 4.58-08 

O.OE+OO O.OE+OO 
1.6E-07 1.3E-IO 
8.28-07 6.8E-10 
4.88-07 4.OE-IO 
9.48-08 7.8E-I I 

I 5.OE-03 O.OE+OO 

1.9E-04 
I .4E-06 
2.lE-05 

O.OE+OO 

7.6E-05 

I .6E-06 5.OE-OS 1.6E-06 
3.OE-04 O.OE t 00 Endrin kelonc 

To~al Pathway. 2.9E-04 
Total Rad t Chem 2 9E-01 Tooral: 2.98-04 1 1  

XLs\ZIIIW, 9 33 Ah1 

. .  . .  . * .  r c  



TABLE B.3.6-3 
(cnntinued) 

OUZ-WIDJG. HOME GROWN PRODUCE (CROUNDWATFB AFFECTED) 

I 

w 

NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
Tc-99 

'IH-230 

u-234 
U-235 

m-228 

m - 2 3 2  

1.OE-01 1.5E+02 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+W 
O.OE+OO O.OE+W 

3.3E-01 J.OE+O2 
9.OE+OO 1.4E+00 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
l.2E+02 1.9E+O5 
6.6E+OO 9.98+03 

U-238 1.4E+02 2.IE+O5 
Totll Pnthway: O.OE+M 

Arscnic 
Beryllium 
Chromium 
Lud 
Molybdenum 
TH-TOTAL 
U-TOTAL 
A-phthyleoc 
Bcnzo(a)anthrnccnc 
Benzo(a)pyrene 
Benzo(b)fluornnthcnc 
Benzo(g.h,i)pcryI- 
Bcnzo(k) fluornnthenc 
bi.(2-E1hylhcxyl)ph1hala~. 
Carbazole 
Chrysenc 
Dibcnzo(s.h)anthraceoc 
Dibuuofurnn 
ladeno(l.2.3-cd)pyrene 
Phenanthrene 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

5.OE-07 4.2E-10 
4.98-08 4.lE-I1 

O.OE+OO O.OE+OO 
I.OE-64 8.3808 
2.78-04 2.3E-07 

O.OE+W O.OE+OO 
4.9E-01 4.1E-04 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO 0.OEtOO 

3.0E-04 1.4E-0 
5.0E-03 8.2E-0 
5.0E-03 O.OE+O 

S.OE-03 4.5E-O 

3.0E-03 1.4E-0 

2.0E-02 0.OE t 0 

4.0E-03 O.OE+O 

6.IE-02 O.OEt0 

5.OE-OS O.OE+O 
Endrin ketone O.OE+OO O.OE+OO 3.OE-04 O.OE+O 

Tohl Pathway: I .4E-0 
Tolnl Rad t Chem 1.4E-0 

TOtd 
I)lut 0 Groundviatar 

Tocpl' 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

I .4E-W 1.9E-04 , 
8.28-09 1.5E-06 

O.OE+W 2.1E-05 

4.5E-05 4.5E-05 

1.4E-01 I .4E-01 

O.OE+OO 2.OE-08 

O.OE+OO O.OE+OO 

O.OE+OO 2.28-09 

0.OEtOO I .6E-06 cro 56 
L_. " F  n 

. .  



TABLE B3.64 
FUTURE. OFF-PROPERTY FARMER 

OU2-WIDE GROUNDWATER 

IngestionlOroundwater 

NP-231 2.OOEM 9.88+02 2.2E-10' 2.2E-07 

TC-99 9.81E-01 4.88+04 1.3E-12 6.2868 

Compound Conch bcilL) RisL 

SR-90 5.00EM 2.5E+03 3.6E-ll 8.8E-08 

U234 2.54E+01 I.2E+06 l.6E-ll 2.OE-0! 
U235R36 l.35E+00 6.68+04 l'.6E-ll I.IE4U 
U238 2.80E+01 1.4E+06 2.8E-I1 3.8E-05 

RlSK 
L 

InhalationlOroundwater 

1 I I  Total Pathway: O.OE+QO I 
Total Pathway: 6.OE-05 

2.74E-IO 7.5E-12 
2.00E-05 5.5E-07 
5.00E-05 l.4E-06 
9.98EM 2.7E-03 

Total Rad + Chem 6.0E-05 Total Rad + Chem O.OE+OO 

FER\C 2RIV\BQ\O2GWOFRF.XIS\2lll~; 9:47 A M  6 



a. 

I '  
FER\CRU2RI\ABQ\02GWOFRF.XLS\2/1/94; 9:47 AM 

.TABLE B3.6-4 
(continued) 

CARCINOGENIC RISK 

Total Pathway: 0.OE-l 

2.OE-1 I 1.8E+00 3.7E-I I 
2.OE-I2 4.38+02 8.6E-10 
5.5E-14 
l.6E-I1 
I .OE-08 
2.OE-05 

2.28-07 
8.8848 
6.2E-08 
2 .OE-05 
l.IE-06 
3.8E-05 

4.8E-09 
2.0E-09 

I 1 
Total Pathway: 8.9E-IO 

Total Rad + Chem 8 . 9 E - 1 0 7 1  

. .  
. I  

. .  . ..  



TABLE 83.6-4 
(contioued) 

I IngeetionlQroundwater 
Compound Conc’n(pCi/L) RtDlo) Hazard 

NP-231 2.OEM 9.8E+02 
SR-90 5 . 0 E M  2.5E+03 
TC-99 9.8E-01 4.88+04 
U234 2.5E+OI 1.2E+06 
UUSR36  . l .4E+00 6.68+04 
U238 2.8E+01 l .4E+06 

I 
I 

NONCARCINOGENIC HAZARD 

InhalationlQroundwater 

I .OE-08 
I .OE49 

2 . I E 4 6  

1 .OEM 

2.8E-1 I 

Total Pathway: 9.1E-01 Total Pathway: O.OE+CU 

Total Rad + Chem 9.IE-01 Total Rad + Chem O.OE+OO 

I 1 ,  

ZRI\ABQ\OZOWOFRF.XIS\211194; 9:47 AM 

I C  .. .. , c  



I I  

FER\CRU2RIV\BQ\O?GWOFRF.XLS\2/11W; 9:47 AM 

TABLE 8.3.64 
(continued) 

'NONCARCINOGENIC HAZARD 

'Arsenic 2.OE-1 I 2.9E-04 7.0E-08 
Beryllium 2.OE-12 5.OE-05 4.0E-08 
Cadmium 5.58-14 2.5E-05 2.2649 
Lead 1.6E-I 1 
Molybdenum l.OE-08 1.9E-03 5.3E-06 
U-Total 2.OE-05 I .SE44 l.3E-01 

i 

9.2E-06 
9.5E-08 
1.7E-08 

2.8E-04 
1 .OE+OO 

~~ ~ 

Total Pathway: 1.3E-01 

Total Rad + Chem 1.3E-01 Tornl: I.OE+OO 0 



t' I 

I-- *= 
-4 

Inhalation of PalliculrteslSoii 
Canpound Conc'n (malm31 - Inlakc g& 

A k c  2.73E-06 1.8E-07 I.SE+OI 2.7E-06 

TABLE B.3.65 
FUTURE, ON-PROPERTY FARMER (RME VALUES) 

OU2-WIDE: SURFACE SOIL 
CARCINOGENIC RISK 

5.OE-01 2.2E+03 

IngcstionlSoil 
Comwund Cmc'n(meRd &I& Risk 

ArKnic 7.27 i.se-05 I . ~ S E + O O  3 X - o  

NP-237 
PU-238 
PU-239t240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 

BMUm 

Beryllium 
Cadmium 
chramium 
Lud  
Nickel 
TH-TOTAL 
U-TOTAL 
4,4'-DDE 
Bcnzo(a)anthrrccnc 
Bcnzo(a)pyrc= 
Bcozo@)fluomnlhcnc 
&azo(g,h,ilpclylcnc 
Bcnzo(L)fluoranthmc 
bis(2-Etbylhcxyl) phthalate 
Cahszolc 
cbry- 
Dibcnzo(a,%nthraccnc 
Dibcozofuran 
Dieldrin 
hdcno(l,2,3-cd)pyrene 
Mcthylcnc chloride , 
Phcnanthrcnc 

8.82E-05 

I A6E-05 
I. IOE-02 
1.39E-03 
3.63E-04 
5.07E-02 
I .58@-03 
4.948133 
1.43E-03 
3.11EM 
l.5lE-04 

4 . 3 8 ~ 0 5  

1.9E-07 

5.312-06 

3.4E-07 

I. I E-07 
1.3E-06 
1. IE-07 

5.4E-08 

3.78-09 
3.OE-07 

3.78-09 
2.4E-07 
2.3E-13 

2.9E-08 3.0807 
3.98-08 2.0E-07 
3.88-08 8.2E-08 
3.OE-09 3.8E-06 
6.9E-10 I.lE-07 
6.2811 2.6E-09 
8.3E-I2 4.9E-08 
7.8E-08 1.4E-05 
2.9E-08 1.7E-05 
2.88-08 4.6E-06 
2.6E-08 9.48-06 
2.5E-08 4.4E-07 

Barium 
Bclyllium 
cadmium 

L u d  
Nickel 

U-TOTAL 

Bcnm(a)anthraccnc 
Bcozo(a)pyrcnc 

TH-TOTAL 

4,4'-DDE 

BCnzo(b)flUOIMlhCIIC 

* Bcnzdg.h,i)pcrylcnc 
&OZO(L)flUO~MthCIIC 

bis(2-Ethylhcxyl) phlhalalc 
Cahazolc 
Cluyscnc 
Dibcozo(a,h)anthraccnc 
Dibcozofuran 
Dieldrin 
Indcno(l,2,3-cd)pyrenc 
Mcthylcnc chloride 
Phcnanlhrcnc 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 

2.3E-01 l.OE+03 
1.2E-01 5.3E+02 

3.IE+01 1.4E+05 
5 . 1 ~ 4  2.3~+02 

3 . 9 ~ + 0 0  I . ~ E + M  
i.oe+m 4 . 4 ~ + 0 3  
1.4E+02 6.3E+05 
4.4E+00 1.9@+04 
l.4@+01 6.IE+W 
4.OE+00 l.8@+04 

4.2E-01 I .8Et03 
8 . 7 ~ + 0 0  3 . 8 ~ + 0 4  

2.se-11 
2.2E-IO 
2.x-IO 
2.3E-10 
1.2E-IO 
1.OE-10 
3.6E-ll 
1.3E-12 
5.JE-I I 
I .3E-l I 
i.2e-11 
1.6E-ll 
I .6E-l1 

6.2E-08 
2.2E-07 
I .2E-07 
5.2E-Of 
I .6E-O! 
l.7E-ot 
I .6E-Oi 
8. I E-@ 
I.lE-Ot 
7.9E-Oi 
2.lE-0; 
6. I E-0; 
3.OE-0t 

U-238 9.38+00 4.IE+O) 2.8E-ll l.lE-06 
Total Pathway: 7.OE-05 T d  Pathway: 2.3E-OS 

3.28E-05 
3.44e-07 
3.5SE-09 

9.888-06 
6.178-06 
1.32E-05 
I .06E-OS 
1.43e- I2 
l.96E-06 
3.3613-06 
2.21E-06 
2.21e-06 
2.6lE-06 
3.98E-08 
6.13E-08 
2.l4E-06 
6.818-07 
4.67E-08 

i.99e-06 

3.5712-09 
2.148-06 
1.798-09 
8.2 I E-07 

2.IE-06 
2.2E-08 
2.3E-IO 
1.3E-07 
6.4E-07 

8.6E-07 
6.9E-07 

4.OE-07 

9.38-14 

2 . 2 ~ 0 7  
1.38-07 

I .4E-07 
1.4E-07 
l.7E-07 
2.6E-09 
4.0E-09 
I AE-07 

3.OE-09 
2.3E-IO 
I .4E-07 
1.2E-IO 
5.3E-08 

4.48-08 

8 . 4 ~ + 0 0  

4.lE+01 

s.4e-01 

8.9E-01 

7.SE-01 

3.2E-01 

~ . I E + O O  

2.78-02 
6.8E+00 

I .6E+OI 
1.7E+00 
2.OE-03 

O.OE + 00 
O.OE+00 

13.90 3.48-05 
24.58 6.lE-05 

O.OE+OO 
36.70 9.OE-05 
29.58 7.3E-05 

~ . ~ E - o I  2.38-06 

o.oe+w 
5.5 1.4e-0~ 
9.4 2.3E-05 
6.2 1.5E-05 
6.2 l.3E-05 
7.3 l.8E-05 

1.7E-01 4.2E-07 
i.ie-01 2 . 7 ~ - m  

6.0 I.JE-05 

I .3E-01 3.28-07 
9.78-03 2.48-08 

6.0 I.SE-OS 
J.OE-03 1.2E-08 

2.3 5.7E-06 

1.9 4.78-06 

4.30E+00 I.0E-0 

3.40E-01 O.OE+C 
I . lOE+00 I.SE-C 
7.30E+00 1.7E-C 

9.00E-01 l.4E-C 

3.8OE-01 6.8E-C 
1.40E-02 3.8E-C 
2.00E-02 8.4E-( 
3.20E-02 4.7E-( 
8.1OE+00 3.8E-C 

1.60E+OI 3.8E-( 
2.00E+00 3.0E4 

7.SOE-03 9.2E-I 

Tolucnc 8.39813 S.6E-14 I ITolucne O.OE+M 
Total Pathway: 1.1E-05 Total Pathway: 3.IE4 

I '  
l:25 I'M 

1 . .  I * -  

Totdl Rad t Chcm 8.lE-05 T a l  Rad + Chcm 3.4E-01 

I 



a a 
TABLE 83.65 

(continud) 

CARCINOGENIC RISK 

Not .ppLablc 
PU-238 s.oe+w 2.812-11 1 . 4 ~ - I O  

5 . 7 ~ 4 7  1.8e+oo i.ie-06 
o.oe+m 
7.41347 4.3e+m 3 . 2 ~ 0 4  

o.oe+oo 

O.OE+OO 3.m-01 o.oe+oo 
O.OE+OO 2 .6e+w O.OE+OO 
o.oe+oo I . ~ E + O I  o.oe+oo 

Bcozo@)horanlbenc o.oe+oo 2.1~+00 o.oe+oo 
Benzo(g,b,i)pcrylcnc 
Benzo(k)fluaanlhcnc O.OE+OO 8.8e-01 o.oe+w 
bis(2-Elhylhcxyl) phthrlatc 3.58-08 1.6E-02 5.4E-IO 

o.oe+oo 2.0~-02 o.oe+cm 
o.oe+oo 7.4~-OL o.oe+oo 

Dibcnzo(a,h)anlhraccnc O.OE+OO 1.9E+OI O.OE+OO 

2 .3~-a7  m + o i  4.18-06 
Indcno( I ,2,3-cd)pyrcnc O.OE + 00 4.7E + 00 O.OE +,OO 

I .6E-07 7.5E-03 I .2E-09 

Total Pathway: 3.2E-01 

Total Rad + Chem 3.2E-01 

PU-239/240 
Iu-226 
Iu-228 

TH-228 
TH-230 
TH-232 

U-2351236 

s.8e-11 
i.se-05 
4.7e-04 

3.5e-09 

3.1e-08 
4 . 3 ~ 0 9  
i.ie-08 
4 .2~-06  
I . 4 e 4  

1 .OEM 

I .6F03 

Exccmrl RadialidSoil 
Canwund !k& 

Na applicable 

Total Pathway: O.OE+O( 

3.5~-05  

3.3804 

5.3e-06 

3.41247 

l.JE-(U 

I .4E-O5 

6.98-06 

i . 7 ~ 0 4  

4 .3~-09  
8.48-09 
4.88-a7 
3.8~-OS 

4 .5~-06  

1 .3~-09  
3.OE-05 



TABLE B.3.M 
(continued) 

I 1  

NONCARCINOGENIC HAZARD 

0.50 2 . 2 ~ + 0 3  
0.23 i.oe+m 
0.12 ~ . 3 e + 0 2  
0.0s 2 . 3 e + m  

30.80 1.4e+os 
3.88 i.7e+w 
1.00 4.48+03 

1.48-04 1 . 6 8 4  

I s e a  I .3e-07 
3.36e-06 2.28-07 

&nzo(b)fluoranthcne 2.218-06 1.48-07 
Bcazo(g,h,i)pcrylme 2.218-06 1.48-01 
B&)flUorMthCnc 2.618-06 1.78-07 

3.988-08 2.68-09 
6.138-08 4.OE-09 

8.2E-01 1.48-1 

Total Pathway: I .6E-0 

Total Rad + Chcm 1.68-02 

c 

l o g C S t i c m / s O i  

A d  7.27 1.88-os ~.OE-M 6.08-0 
BMUm 0.00 o.oetoo 7.0e-m o.oe+o 
Beryllium 0.94 2.38-06 S.OEM 4 . 6 ~ - a  
C.dmiUm 0.00 o.oe+oo L O E ~  o.oe+a 
c3lKaliUm 13.90 3.4845 S.OEM 6.9~-a 
Lud 2 4 . ~ 8  6.18-os 
Nickel 0.00 o.oe+oo 2.012-02 o.oe+a 
TH-TOTA L 36.70 9 . 0 ~ ~  
U-TOTAL 2 9 . ~ 8  7.38-05 3.08-03 2.48-0 
4,4'-DDE 0.00 o.oe+m 
&luo(r)mbacenc J.SO 1.48-os 

Bcozo(b)fluoranthcnc 6.20 1.Se-m 
6.20 1.se-w 

Carbwlc 0.17 4.28-07 

Dibcnzofuran 0.13 3.28-0-1 4.00~-03 8 . 0 ~ - c  

Canpound Conc'a(mgikQ 

Bcnzo(a)pymc 9.40 2.3E-OS 

Bsruo(g,h,i)pcrylcne 
Bcozo(t)fluoranlhcnc 7.30 I.8E-OS 
bis(2-Ethylhcxyl) phthslalc 0.11 2.7E-07 2.OE-02 I.4E-C 

Chry8CtlC 6.00 1.SE-OS 
Dibcazo(a,h)anthraccnc 1.90 4.78-06 

Dieldrin 0.01 2.48-08 
Indcno(l.2.3-cdlpyrenc 6.00 I.JE-OS 

2.30 5.7E-06 Phmanlhrcne 
Toluene 0.00 O.OE+OO 2.00E-01 O.OE+( 

Total Pathway: 9.IE4 

Methylene chloride 0.01 I.2E-08 6.10E-02 2.OE-( 

Total Rad + Chcm 9.lE-02 



TABLE 03.65 
(continued) 

E N d  RadiatioalSod 
Canpound u RfDo && 

NP-237 9.SE+W 
PU-238 J.OE+W 
PU-239/240 2.1@+00 
RA-226 1.3E+03 
RA-228 1.6E+02 
SP-90 4.2E+OI 
TC-99 O.OE+W 
TH-228 1.8E+02 
TH-290 5.7E+02 
TH-232 1.7E+02 
U-234 3.6E+OL 
U-235/236 1.7E+01 
U-238 3.98+02 

cs.137 Z.IE+OI 

NONCARCI, 
Rndintion Bsr 

D c d  cullact/soil 

Not applicablc 

. 

Toul Pathway: O.OE+O( 

BariUIl O.OE+W 
Beryllium 7.4E-07 
ClldmiUtO O.OE+W 
Cbromium 1.1E-05 
Lead I .9E-05 

O.OE+W Nickel 
O.OE+W TH-TOTAL 

U-TOTAL 2.3E-05 
4,4'-DDE O.OE+W 
B ~ o z o ( a ) ~ t h r a ~ c ~ ~  O.OE+OO 
Bcnzo(a)pyrcnc O.OE+W 

Benzo(g,b.i)pcrylcnc 1.5E-04 
Benzo(b)fhroranrhsoc O.OE+W 

Bcozo(L)fluoranthcfIC o.oE+w 
bis(2-ElhylhcxyI) pblhahk 3.JE-08 
Carbazole O.OE+W 
Cbrysene O.OE+W 
Dibcozo(a,b)mthraccc O.OE+w 
Dibmzofuran O.OE+W 
Dieldrin 2.3E-07 
Indeno(l,2,3cd)pyrcnc O.OE+W 

S.4E-05 Phenanlhrcnc 
Toluene 

Methylene chloride 1.6E-07 6.IE-02 2.6E4 

O.OE+OO 2.0E-01 O.OE+( 
Total Palbwsy: 1.8E-( 

5.7EUl 2.9E-04 2.OE-0 
6.4~i-m o.oE+a 
s . o E - ~ ~  1.5~-a  
5.0e-m O.OE+O 
2.3E-03 4.9E-0 

I.0E-03 O.OE+O 

1.5E-04 1.6E-C 

I .8E-02 I .9E4 

Not applicablc 

6.2EM 
1.6EM 
1.JEM 

1.2E-02 

1.8E-01 

ISE-OS 

8.OE-OS 

2.8E-06 

5.1 E- 13 
Total Palhway: O.OEt0 

O.OE+OO TOral: 2.8E-01 



TABLE B3.6-5 
FUTURE, ON-PROPERTY FARMER (RME VALUES) 

OU2-WIDE SURFACE SOIL 
D(RC1NffiENIC RISK 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TC-99 

TH-230 
TH-232 
u-234 
U-235t2.36 
U-238 

TH-228 

I .79e-414 
8 . 8 2 ~ 4 5  
4.3ae-05 
I . ~ e - 0 5  
i.ioe-02 
I . 3 9 e a  
3.63e-04 
5.07e-02 
I .JBEM 

I ~3e-03  
3.11e-m 
1.51e-414 
3 . 3 5 ~ ~  

4.WE-m 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-235t2.36 
U-238 

2.812-11 6.28-08 
2.2E-IO 2.2E-07 
2.2E-IO 1.2E-07 
2 . 3 ~ - I O  ~ . z E - o ~  
1 . 2 ~ - I O  IAE-OS 

3 . 6 ~ - I I  I . ~ E - o ~  
1.3e-12 ~ . I E - W  
5.w-11 ~ ~ - 0 6  

I .OE-10 I .7E-06 

1.3E-Jl 7.9E-07 
I.2E-11 2.IE-07 
1.6E-11 6.IE-07 
I . ~ E - I I  3 . 0 ~ 0 8  
2.8E-I1 l.lE-06 

J 
Taal  Pathway: 7.OE-05 T a r l  Pathway: 2.3E-05 

Barium 
Beryllium 
Cadmium 
chromium 
Lud 
Nickel 
TH-TOTAL 
U-TOTAL 

Bcnzo(r)mthraccnc 
Bsnzo(a)pyreoc 
~cnzo@)fhIOrMlhCflC 
Bsnzo(s,b,i)pcrylcne 
&ozo(li)fluoranlhcne 
bi0(2-@1hylhexyl) phthalate 
Carbazole 

Dibcnm(a,h)anlhracenc 
Dibcnzafuran 
Dieldrin 
Indcno(l,2,3-cd)pyrenc 
Mcthylcnc chloride 
Phcnanthrcnc 

4,4'-DDE 

2.11206 
2.212-08 
2.3e-IO 
I .3e-07 
6.48-07 
1.0e-07 

6.9e-07 
9.38-14 
1 .3~-07  
2.28-07 
I .4e-07 
1.4e-01 
I .7e-07 
2.m-09 
4.0e-09 
I ,412-07 
4.48-08 

2 . 3 ~ - I O  

8.68-07 

3.OE-09 

I .4E-07 

5.3 E-08 
1.2E-IO 

8.4E+M) 

~ . I E + O I  

a.4e-01 

8.9e-01 
6.1e+oo 

7.x-01 

3.28-01 

2 . 7 ~ - m  
6.8E+00 

I . ~ E + O I  
1.7E+00 
2.OE-03 

Barium 
1.9E-07 Beryllium 

CadmiUm 

Lud 

TH-TOTAL 
U-TOTAL 
4.4-DDE 

5.3e-06 chromi~m 

3.4E-07 Nickel 

I .1E-07 ~snzo(a)MlhraCCnC 
I .3E-06 Bau4a)pyrenc 
l.lE-07 Bcozo(b)fluormthcne 

Bcnzo(g,b.i)pcrylcnc 
5.4E-08 &ozo(li)fluoranthcnc 

bis(2-Ethylhcryl) phthalate 
Carbazole 

3.OE-07 Dibcozo(a,h)anthraccnc 
Dibcozofuran 

3.E-09 Dicldrin 
2.4E-07 Indcno(l,2 ,3-cd)pyrene 
2.3E-13 Mcthylcnc chloride 

Phcnanthrcnc 

3.712-09 chryscnC 

o.oe+oo 
9 . a - 0 1  2.38-06 

o.oe+oo 
13.90 3.4e-05 
24.58 6.1e-05 

o.oe+w 
36.70 9 .0~45 
29.58 7.3e-05 

o.oe+oo 
5.5 1.4e-os 
9.4 2 . 3 ~ 0 5  
6.2 1 . 5 ~ - o s  

7.3 1.8e-05 
LIE-01 2 .7~-07  
1.78-01 4 . 2 ~ - 0 7  

6.0 1.5~-05 

6.2 I.5E-05 

1.9 4.7E-06 
1.3E-01 3.28-07 
9.78-03 2.4E-08 

6.0 I.JE-05 
5.OE-03 I .2E-08 

2.3 5.7E-06 

4.30E+00 I.OE-0 

3.40E-01 O.OE+O 
l . IOE+00 1.SE-0 
7.30E+00 I:7E-0 

9.00E-01 I .4E-O 

3.8OE-01 6.8E-C 
1.4OE-02 3.8E-C 
2.OOE-02 8.4E-C 
3.2OE-02 4.7E-C 

8.1OE+00 3.8E-C 

1.60E+OI 3.8E-( 
2.OOE+00 3.OE-C 

7.5OE-03 9.2E-I 

Toluene 8 . 5 9 ~ - 1 3  5 . 6 ~ - 1 4  Toluene O.OE+OO 
Total Pathway: I.1E-OS Tollll Pnthway: 3.IE-( 

Total Rad + Chem 8.IE-OS Total Rad + Chem 3.4E-IN 

. .  . .  . . .  c * 



TABLE B.3.6-5 
(continued) 

CARCINOGENIC RISK 

Na applicable . 

.9E-O6 4.78-04 - 4.2E+OI O.OE+W O.OE+W 
5.9@+03 6.OE-13 3.5E-09 

TH-228 1.8E+02 5.6E-06 I.OE-03 

TH-232 1.7E+02 2.6E-11 4.38-09 
TH-230 5.7E+02 5.4E-ll 3.1E-08 

3 . 6 ~ + 0 2  ~ . O E - I I  i.ie-08 
u-u~mi I . ~ E + O I  2.48-07 4.2~-06 

4.1E-05 
4.6E-06 
3.IE-07 
1.3E-07 
3.5E-05 
4.7E-04 
1.6E-07 
8.7E-07 
I .OE-03 
I .7E-05 
4.9846 
I .OE-OS 
4.68-06 
3.5E-05 3.98+02 3.68-08 1.4E-05 

Tocll Pathway: O.OE+W Total Pathway: 1.6E-03 

? 
c.l Y 

K w 
w 

3.5E-05 

3.38-04 

5.3E-06 

3.48-07 

Not applicable O.OE+W 
I.lE-05 
I .9EM 

O.OE+OO 
O.OE+W 
2.3~-05 

O.OE+W 3.8e-01 o.oe+a 
O.OE+W 2.6e+w o.oE+a 
O.OE+W 1.7E+OI O.OE+(I 
O.OE+oO 2.1E+W O.OE+O 

. lak 3.5E-08 1.6E-02 5.4E-1 

O.OE+W 7.4E-02 O.OE+O 
)anthraccnc O.OE+oO 1.9E+OI O.OE+O 

O.OE+W 

O.OE+W 2.012-02 o.oe+a 

2 x - w  I . ~ E + O I  4.m-a 
o(l,2,3sd)pyrcne O.OE+W 4.7E+W O.OE+O 

1.68-07 7.5E-03 1.2E-0 
5.48-05 

Total Pathway: 3.2E-0 

1.5E-05 
I .7E-(L( 
1.4E-05 

6.9E-W 
4.38-09 

4.88-07 
3.8E-05 

4.5E-06 
3.OE-05 
1.3E-09 

8.48-09 , 

Total Pathway: O.OE+OI 

I h E - 0 3 1 7 b r a l : I  I ’  
I~~\I’HIJZHI\ABQ\02SI.ONRF.XISU/ 1\94; I :27 I’M 

Total Rad + Chem 3.2E-04 

Y C  . . .  



TABLE B.3.65 
(eontinucd) 

NONCARCINOGENIC HAZARD 

4.38e-05 J.IE+W 0.12 5 . 3 ~ + 0 2  
1 . m - a (  2.2~+00 0.05 2.3e+o2 

30.80 I.QE+OS 1.ioe-m I . ~ E + U  
1.398-03 1.6E+02 3.88 I . ~ E + C M  

5.07~-02 5.9~+03 
4.41 I .~E+CM 

3.638-04 ~ . Z E + O I  1.00 4.4E+O3 

T d  Pathway: O.OE+OO ~ o ~ l l l  Pdway: o.oe+o 

’ 

w 

8 
c( 
Y c.l 

P 

A r d c  
Barium 
BcryUium 
Cadmium 
Cbranium 
Lcad 
Nickcl 
TH-TOTAL 
U-TOTAL 
4,4’-DDE 
Bcozo(.)anlhraccnc 
Bsozo(a)pyrcnc 
Bcozo@)nuoranlhenc 
Bcnzo(g,h,fipcrylcnc 
Bcnm(k)flwranlhcnc 
bis(2-@Ihylhcxyl) phthalalc 
Cnrhazalc 
Cbryacnc 
Dibcm(a,h)anlhraccnc 
Dibcazofuran 
Dieldrin 
Indcno( I ,2,3-cd)pyrmc 
Mcthylcnc chloride 
Phcnanthrcnc 

Canpound Cmc’n(ma/kg) RID(o) 
A r d c  
Barium 
Beryllium 
Cldmium 
chmmiuum 
h d  
Nickel 
TH-TOTAL 
U-TOTAL 
~ , ~ ‘ - D D E  
Esnzo(a)anlhraccnc 
Benzo(a)pyrcnc 
Bcd)fluoranthcne 
Bcnzoe,h,i)pcrylcnc 
Bcnm(k)fluoranlhcnc 
bis(2-Echylhcxyl) phthalate 
Cahazalc 
Cluyscnc 
Dihmzn(a,h)anthraccnc 
Dibcnzofuran 
Dieldrin 
lndcno(l,2,3-cd)pyrenc 
Mcthylcne chloride 
Phcnanthrcnc 
Tolucnc 

2.738-06 1.8E-07 
3.28E-05 2.lE-06 1.4E-04 1.6E-O 
3.44e-07 2.28-08 
3.5512-09 2 .3~-IO 
~ . w E - o ~  1.3~-07 
9.88~-06 6.48-07 
6.17e-06 4.0~-07 

1.06e-05 6.9~-07 
1.438-12 9 . 3 ~ 4  
I .%e-o6 I .3~-07 
3.36e-06 2.2807 
2.2112-06 1.4~-07 
2.2112-06 1.4~-07 
2.61 e-06 I .7~-07 

6.138-08 ~ . o E - o ~  
2.14~-06 i .4~-07  

4.678-08 3.0~-09 
3.5712-09 2 .3~-IO 

1.798-09 1.212-IO 8.212-01 1 . 4 ~ 1  
8.2112-07 5.3~-08 

1.32E-05 8.6E-07 

3.98808 2.6E-09 

6.81E-07 4.48-08 

2.148-06 1.4E-07 

7.27 i.8e-os ~.OE-W ~ . o E - o ~  
0.00 o.oe+oo I . O E - ~  O.OE+OO 
0.94 2.38-06 J . o E - ~ ~  ~ . ~ E - c u  
0.00 o.oe+oo ~ . O E - U  o.oe+oo 

13.90 3.4~-05 J.OE-U 6.98-03 
24.58 6 .1~-os  
0.00 o.oe+oo 2.0~-02 o.oe+co 

36.70 9.0~-os 
29.58 7.3~-05 3.0e-03 2.4~-02 
0.00 o.oe+oo 

9.40 2.3e-0~ ’ 

6.20 i.se-0~ 

5.50 1.4E-05 

6.20 I.5E-05 
7.30 1.8E-05 
0.11 2.7~-07 2.0~-02 IAE-OJ 
0.17 4.2E-07 
6.00 I.5E-05 
1.90 4.78-06 
0.13 3.2~-07 ~ . O O E - O ~  ~ . O E - O S  
0.01 2.4~-08 

0.01 1.212-08 6.10~-02 ~ . o E - o ~  
2.30 5.7~-06 
0.00 o.oe+oo 2.00~-01 O.OE+OO 

6.00 I.5E-05 

Total Pathway: 9. I E-02 
ITolucnc 8.59E-13 5.6E-14 l.lOE-01 5.IE-I 

Total Pathway: 1.6E-0 

Total Rad + Chun 1.6E-02 



NONCARCINOGENIC HAZARD 

Not applicable 

I '  
I~l~\CHU2RI\M~\t)2SI.ONHF.XLSU/ 1194; 127 PM 

o.oe+oo i .o~-m o.oE+a 
O.OE+OO 
2.38-05 1.JE-04 1.6E-0 

O.OE+lm 

O.OE+OO 
Benzo(b)fluormthene O.OE+00 

Benzo(k)fluoranlhenc O.OE + 00 
bis(2-Ethylhcxyl) phthalate 3.SE-08 I .8E-02 l.9E-0 

O.OE+W 
O.OE+OO 

Dibcnzo(a,h)anlhracce O.OE+OO 
O.OE+OO 

Indcoo(l,2,3-cd)pyrenc O.OE+OO 
Methylene chloride 1.6E-07 6.IE-02 2.6E-0 

o.oe+oo 

&nzo(g,h,i)pcrylme 1.m-04 

2.3~-07 

5.48-05 

T&l Pathway: 1.8E-0 

Total Rad + Chem 1.8E-01 

-137 2.IE+01 
NP-237 9.5E+00 
PU-238 J.OE+OO 
PU-2391240 2.1 E+OO 

RA-228 1.6E+02 
SR-90 4.2E+01 
TC-99 O.OE+OO 

RA-226 1.3e+m 

I 
TH-228 . 1.8E+02 
~ ~ - 2 3 0  5.7e+m 
TH-232 1.7E+02 
U-234 3.6E+02 
U-2351236 1.7E+01 
U-238 3.98+02 

Total Pathway: O.OE+O( 

Not applicable 

Total Pathway: O.OE+O( 

6.2E-02 
1.6E-02 
1.5~-02 

1.212-02 

I .8E-01 

1SE-05 

8.OE-OS 

2.88-06 

5.1 E- I3 



. 
TABLE 8.3.6-6 

p- 

;.: 
FUTURE ON-PROPERTY FARMER (RME VALUES) 
OU2-WIDE: BEEP AND MILK (DUST AFFECTED) 

..-w 

I I  

8.718-03 6 4e+o1 1.08-IO 6 . 4 ~ - 0 9  
8 . 0 6 ~ ~ 0 3  ~ . ~ E + o I  3.6e-II 2 .1~-09  

8.78e+oo 6 . 5 e + ~  1.38-12 8 . 4 ~ 0 8  
1.03~-04 7.68-01 5.58-11 4 . 2 ~ - I I  
3 . ~ 6 ~ - 0 4  2.6e+oo 1 . 3 ~ - I I  ~ . ~ E - I I  
1 .03~-04  7.6e-01 1.2~-11 9 . ~ 2  

Tar l  Pathway: 3.0E-08 Tar l  Pathway: 1.6E-07 

Tocsl Rad + Chcm 5.3E-OS 

Rink 

Arsenic 
Beryllium 
chranium . . 
L a d  
Molybdenum 
TH-TOTAL 
U-TOTAL 
Accnsphthyl~c 
Bcnm(a)duacmc 
Bauo(a)pyrcot 
&nzo@)fllKWUUbCnC 

Bcndg,b,kryl= 
&nzo(lr)fluorInthcoe 
bis(2-Ethy[hcxynphlhalacc 
CaIbrValc 
Chryscoc 
Dihcozo(a,h)anthraccne 
Dibcozofuran 
Indcno(l,2,3-cd)pyrcnc 
Phcnanlhrenc 
Mclhylcnc chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 
Endrin ketone 

2 . 2 6 ~ ~  
4 . 3 ~ ~ - 0 9  

3.18e-05 
I .08E-04 

0.00E+00 
0.00E+00 

O.OOE+OO 
5.34E-05 

9:17e-o5 

2 . 1 7 ~ 0 1  
5 .58~-04  

0.00E+00 
1.348-03 
2.52 E-08 
2.95E-06 

4.33 E-05 
0.00E+00 

0.00E+00 

3.938-06 
2.768-06 

O.OOE+OO 
0.00E+00 

5. we-os 

6 . m - 0 3  

1 . 9 5 ~ - I I  

9.38-09 
i.8e-11 
4.4e-07 
1.3e-07 

o.oe+oo 
o.oe+oo 

3.8e-07 

2.28-07 
8.9e-07 
2.38-06 

o.oe+m 
5 . 5 ~ ~  
I .oe-io 

2 . 4 ~ 0 7  
1.88-o7 

2.78-05 
o.oe + 00 

8.0~-14  

1. I e-08 

O.OE+OO 

1.2E-08 

O.OE+OO 

I .6E-08 

O.OE+OO 

3 . 8 ~ - 0 1  2.1e-06 
1 . 4 ~ ~  1 . 5 ~ - 1 2  

3 . 2 ~ ~  7.78-09 
n.ie+oo 1 . 4 ~ - 0 6  

2.OE-02 2.4E-IO 

7 .5~-03  ~ . O E - M  

7.7e+oo 8 .7~-08  
I . ~ E + O I  O.OE+OO 

7.78+00 I.2E-07 

O.OE+OO 
Total Pathway: 6.7E-O! 

Total Rad + Chcni 6.7E-0! 

Totd - 
6.4E-09 
3.6E-11 
2.2E-13 
I.OE-13 
6.OE-08 
7.3E-09 
2.2E-09 
I .OE-07 

4.4E-I I 
I.2E-ll 
3.4E-09 
1.7E-IO 

5.4E-ll 

6.4E-09 

1.5E-07 
2.2E-08 

4.3E-07 
I.2E-05 
3.7E-06 

3.7E-06 
2.6E-12 

I .4E-O8 
2.6E-06 

4.3E- 10 

9.8E-05 

I IE-15 
2.2E-07 
I .6E-07 

O.OE+OO 



? 

8 
CI 
Y M 

4 

+.' 
CJ 

NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-235 

Beryllium 
Cbromium 
Lead 
MolyMcnum 
TH-TOTAL 
U-TOTAL 
Acenaphtby*nc 
Buuo(s)anUmccne 
Bmo(dpy== 
Benzo(b)fluoraolhcne 
Buuo(g.b.i)perylenc 
BenzO(L;)~ranchcne 
bis(2-E1hylhexyl)pbth1c 
Carbazole 
Chryscne 
Dibuuo(a.h)anthracmc 
Dibcnzofumn 
1nd:no(1.2.3-a1)pyrenc 
Phenanthrene 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 
Endrin ketone 

3.061-04 S.6E-01 
0.00E+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

6.27E-04 1.2E+OO 
3.38E+OO 6.28+03 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
1.68E+OI 3.1E+W 
8.9SE-01 1.6E+03 

2.2E-10 
2.2E-IO 

1.2E-IO 
2.3E-10 

I.OE-IO 
3.6E-I1 
1.3E-I2 
5.SE-11 
1.3E-11 
1.2E-11 
1.6E-11 
1.6E-11 

1.2E-10 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+ 00 

8.1E-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 

4.98-07 
2.68-08 

4.1E-11 

NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
m - 2 2 8  
TH-230 
TH-232 
u-234 
U-235 

2.78E-OS 
0.00E+00 
0.00E+OO 
0.00E+OO 
O.OOE+OO 

3.978+00 
O.OOE+00 
0.00E+OO 
O.OOE+OO 
5.03E+OL 
2.688+00 

3.13E-03 

2.OE-01 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
2.3E+OI 
2.9E+04 
O.OE+OO 
O.OE+OO 
O.OE+OO 
3.7E+05 
2.0E+W 

2.2E-IO 
2.2E-10 
2.3E-IO 
1.2E-IO 
1.OE-10 
3.6E-11 
1.3E-12 
SSE-I1 
1.3E-11 
1.2E-I I 
1.6E-11 
I .6E-I I 

4.5E-11 
O.OE+OO 
O.OE+OO 
O.OE+W 
O.OE+OO 

3.8 E-08 
O.OE+OO 

O.OE+OO 
5.9E-06 
3.2E-07 

8.3E-IO 

O.OE+OO 

U-238 1.8SE+01 3.4E+04 2.8E-11 9.SE-071 1U-238 S.SSE+OI 4.1E+OS 2.8E-11 I.IE-0S 
Total Pathway: I.SE-06 Tohl Pathwsv: I .BE-05 

IngatiodBcef 

A&c ' O.OOE+OO O.OE+OO 1.8E+OO O.OE+OO 
Comrmund Conc'ninBeef(mnRd & && 

O.OOE+OO O.OE+OO 4.3E+OO O.OE+OO 
O.OOE+OO O.OE+OO 

7.70E-OS 7.98-08 
6.228-03 6.43-06 

O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO l . l E + W  O.OE+OO 
O.OOE+OO O.OE+OO 7.3E+OO O.OE+OO 
O.OOE+OO O.OE+OO 9.OE-01 O.OE+OO 
0.00E+OO O.OE+OO 
O.OOE+OO O.OE+OO 3.8E-01 O.OE+OO 
O.OOE+OO O.OE+OO 1.4E-02 O.OE+OO 
O.OOE+OO O.OE+OO 2.OE-02 O.OE+OO 
O.OOE+OO O.OE+OO 3.28-02 O.OE+OO 
0:00E+OO O.OE+OO 8.IE+00 O.OE+OO 
0.00E+OO O.OE+OO 
O.OOE+OO O.OE+OO 2.OE+00 O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 7.5E-03 O.OE+OO 
O.OOE+OO O.OE+OO 7.7E+00 O.OE+OO 
0.00E+00 O.OE+OO 7.7E+00 O.OE+OO 
O.OOE+OO O.OE+OO 1.6E+OL O.OE+OO 
O.OOE+OO O.OE+OO 

6.588-02 6.8E-05 

Tohl Pathway: O.OE+OI 

Blat 
IngationlMilk 

ARcniC O.OOE+00 O.OE+OO 1.8E+00 O.OE+W 
Compound Conch-Milk (mn/L) & 

Beryllium 
Cbromium 
Lsd 
Molybdenum 
TH-TOTAL 
U-TOTAL 
Accnaphthy!uu 
B u u o ( r ) a n ~ h ~ ~ ~ ~ t ~ ~  
Bcnzo(a)pyrene 
Buuo(b)fh~omnthcne 
Bwo(g.b.i)pcrylmc 
Bcnzo(k)fluornnthene 

Carbazole 
Chryaenc 
Dibenzo(a. h)mlhrscene 
Dibenzofumn 
Indeno(l,2,3-cd)pyrcne 
Phenanthrene 
Methylene chloride 
Aroclor 12S4 
Aroclor 1260 
Dieldrin 
Endrin ketone 

bis(2-Ethylh~~yl)phthnlacc 

O.OOE+OO 
O.OOE+OO 

6.428-05 
1.56E-03 

0.00E+OO 
1.98E-01 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0 .WE + 00 
0.00E+00 
O.OOE+ 00 
O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OE+OO 
O.OE+OO 

2.68-07 
6.4E-06 

O.OE+OO 
8.IE-04 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+ 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

4.3E+OO O.OE+OO 

l.lE+OO O.OE+O(I 
7.3E+OO O.OE+OC 

9.0E-01 O.OE+O(I 

3.8E-01 O.OE+OC 
1.4E-02 O.OE+M 
2.OE-02 O.OE+M 
3.28-02 O.OE+OE 

8.IE+00 O.OE+O( 

Z.OE+OO O.OE+M 

7.SE-03 O.OE+O( 
7.7E+OO O.OE+OC 
7.7E+OO O.OE+OC 
1.6E+OI O.OE+bC 

O.OE+OO 
Tohl Pathwev: O.OE+Ol 

O.OE+OO 
1.7E-IO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

8.7E-IO 
4.6E-08 

O.OE+OO 
O.OE+OO 
O.OE+OO 

6.4E-06 
3.48-07 
I .2E-OS 

O.OE+OO 
O.OE+OO 

6.48-09 
2.OE- 10 
2.2E-13 
I.0E-13 
6.OE-08 
7.38-09 
3.IE-09 
I SE-07 
J.4E-11 
4.4E-11 
I.2E-I1 
6.4E-06 
3.4E-07 
I .2E-O5 

I.SE-07 
2.2E-08 

O.OE+OO 4.3E-07 
O.OE+OO I .2E-05 
O.OE+OO 3.78-06 

O.OE+OO 3.76-06 
O.OE+OO 2.6E-12 
O.OE+OO 4.3E-IO 

, 

0.OE + 00 I . I E-IS 
O.OE + 00 ?.?E-07 ' - L  
O.OE+OO 1.6E-07 ' s o  
O.OE+OO O . O E + O O  . @i? $ 

' 4. 

I .4E- @la Total RHCI + Chem 1.8E-OS To&l: 1.9E-05 



TABLE B.3.64 
(continued) 

OU2-WIDE BEEF AND MILK (DUST AFFECTED) 

5.2E-02 9.6E+OI 1.82EM 
6%-05 1.2E-01 5.92E-06 
3.IE-07 5.7E-04 6.15E-08 

Total Falbway: 0.OEtOO 

IngcstionlBcef 
Canwund Canc'ninBccf(rndkg) RID(o) &@ Canpound Cac'n-Milk (rndL) &a& 

Aracnic 7.X-05 7.7E-08 3.OE-M 2.6E-0 A&c 2.3E-06 9.3809 3.08-(# 3.IE-05 
Bcryllium 
chrrmium 
Lud 
MdybdCllUII 
TH-TOTAL 
U-TOTAL 
Accnrphlby*nc 
Bcsuo(a)Mlbf8CCtIC 
Bcsuo(a)pyrme 
~snzo(b)f lUOrMIbCOC 

,b ,i)pcrylme 
kW&)flUOrMthCIU 

bis(2-Etbylhexyl)phlbalilc 
Carbmlc 
Cbryrenc 
Dibcnzo(i,b)mlhricee 
Dibcnzofurm 
hdcno(l,2,3-cd)pyrenc 
Phcnanthrenc 
Methylene chloride 
Aroclor 1254 
AroElor 1260 
Dieldrin 
Endrin ketone 

4.98-06 
4.0E-04 

O.OE+OO 
O.OE+OO 

O.OE+OO 

3.8E-05 

, 3.IE-05 

1.7E-04 
6.9E-0 
1.8E-03 

O.OE+OO 
4.2E-03 
8.08-08 
9.38-06 

I .4E-M 
O.OE+OO 

O.OE+OO 
6.28-11 

I .9E-(34 

2.IE-02 

I .ZE-OS 
8.7E-06 

O.OE+OO 
O.OE+OO 

J.OE-09 
4.1E-07 
3.9E-08 

O.OE+OO 
O.OE+OO 
3.IE-08 

O.OE+OO 
I .7E-07 
7.1E-07 
I .8E-06 

O.OE+OO 

8.2E-I I 
9%-09 
1.9E-07 
I .4E-07 

O.OE+OO 
2.2E-OS 

O.OE+OO 
6.38-14 
1.3E-08 
9.OE-09 

O.OE t 00 
O.OE+OO 

4.3E-06 

J.OE-03 I.OE-C 
5.OE-03 8.IE-C 

5.OE-03 O.OE+C 

3.OE-03 1.08-E 

2.0EM 4.IE-( 

4.0E-03 O.OE+( 

6.18-02 I.OE-I 

5.OE-OS O.OE+( 

1 
Total Pathway: 3.584 

Total Rad + Chcm 3.5E-M 

Bcryuium 
chromium 
Lud 
Molybdenum 
TH-TOTAL 
U-TOTAL 
Acarapblbylarc 
Bcsuo(a)anlbracme 
Bcozo(s)py= 
Bcnzo(b)fluoranlbcne 
~ , b , D p c r y l e n e  
Bau#)fl-lbcnc 
bis(2-EIhylbexyl~phth~latc 
Carbazole 
cbrysme 
Dibmzo(r,b)mlhracene 
Dibauofurm 
hdcno(l,2,3-cd)pyrcnc 
Phmanlhrmc 
Mcthylenc chloride 
Aroclor 1254 
Aroclor 1260 , 

Dieldrin 
Endrin t e l a e  

4.48-09 1.W-11 
l.lE-04 4.4E-07 
3.2E-05 1.3E-07 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
9.2E-05 3.88-07 

5.3E-OS 2.2E-07 
Z.ZE-04 8.9E-07 
5.6E-00 2.38-06 

0.OEtOO O.OE+OO 
1.3E-03 5.5E-06 
2.5E-08 1.OE-IO 
2.98-06 1.2E-08 
5.9E-OS 2.4E-07 

O.OE+OO O.OE+OO 
4.3E-05 1.8E-07 

6.68-03 2.7E-05 
O.OE+OO O.OE+OO 

2.OE-11 8.OE-14 
3.98-06 I .6E-08 
2.8E-06 I.IE-08 

O.OE+OO 0.OEtOO 
O.OE+OO O.OE+OO 

5.OE-03 3.68-09 
5.OE-03 8.9E-05 

5.OE-03 O.OE+OO 

3.08-03 1.X-04 

2.OE-02 5.2E-09 

4.OE-03 O.OE+OE 

6.IE-02 1.3E-I2 

S.OE-OS O.OE t O( 

1 
Total Pathway: 2SE-0 

Total - .. 

, 

2.9E-00 
1 .OE-06 
I .78-01 

O.OE+OO 

1.4E-01 

9.38-09 

O.OE+OO 

2.JE-I2 

O.OE+OO 

Tobl Rad + Chcm 2.SE-OI foro/: 6.0E- 

a ' a ' .  



IngcstionlBccf 
CMlPaOund Cooc'ninBccf(pCikg) && 

cs-137 O.OE+OO O.OE+OO 
NP-237 3 IE-04 S.6E-01 
PU-238 O.OE+OO O.OE+OO 
PU-239 O.OE+OO O.OE+OO 
RA-226 OOE+OO O.OE+OO 
RA-228 O.OE+OO O.OE+W 
SR-90 6.3E-04 I.2E+00 
TC-99 3.4E+OO 6.28+03 
M - 2 2 8  O.OE+OO O.OE+OO 
11.1-230 O.OE+ 00 O.OE+ OO 
M - 2 3 2  0 OE+W O.OE+OO 
u-234 1.7E+01 3.1E+04 
U-23s 8.9E-01 1.6E+03 
U-238 1.9E+01 3.4Et04 

IngcstionlMik 

CS-137 O.OOE+OO 
NP-237 2.78 E-OS 
PU-238 0 OOE+OO 
PU-239 O.OOE+OO 
RA-226 O.OOE+OO 
RA-228 O.OOE+OO 
SR-90 3.13E-03 
TC-99 3.97E+OO 
M-228 O.OOE+OO 
M - 2 3 0  O.OOE+OO 
'IH-232 O.OOE+OO 
U-234 J .03Et01  
U-235 2.68E+OO 

Compound Conc'n-Milk ( ~ C i l L l  M 

O.OE+OO 
O.OE+OO 
O.OE+OO 

1.3E-03 

2.38-02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+ 00 

Anenic 
Beryllium I Chromium 

T o t d  
Dust & GmundwpLer 

Aflaaed 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO . 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

6.48-05 2.6E-07 
I .6E-03 6.48-06 

O.OE+OO O.OE+OO 
2.OE-01 8.1E-W 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

3.0E-04 O.OE+O 
J.OE-03 O.OE+O 
S.OE-03 O.OE+O 

5.OE-03 1.3E-0: 

3.0E-03 2.7E-01 

O.OE+OO 
O.OE+OO 
0.OE + 00 

2.9E-04 
1 .OE-06 
1.7E-04 

3.OE-04 
S.0E-03 
S.0E-03 

S.OE-03 

3.0E-03 

2.OE-02 

4.OE-03 

6. I E-02 

5.OE-OS 

O.OE+OO O.OE+OO AI-SCnic 
Beryllium 
Chromium 
Lsd 
Moly Mmum 
M-TOTAL 
U-TOTAL 
Accnaphlhykne 
Buuo(s)anthracmc 
B-o(a)py- 
Benzo(h)fluornnthme 
Buuo(g,h.i)pcrykne 
Buuo(k)fluorancbcne 
bis(2-Ethylhcnyl)phlhsl.e 
Carbazole 
Chryscnc 
Dibuuo(a,h)anthracene 
Dibcnzofurnn 
Indeno(l.2.3-cd)pyrenc 
Phenanthrene 
Methylene chloride 
Aroclor 1234 
Aroclor 1260 
Dieldrin 

O.OE+OO 
O.OE+OO 

7.7E-OS 
6.2E-03 

O.OE+OO 
6.6E-02 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

. O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+ 00 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
7.9E-08 
6.4E-06 

O.OE+OO 
6.8E-05 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
0.OEtOO 
O.OEtOO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
0.OEtOO 
0.OEtOO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

Led 
MolyMcnum 
TH-TOTAL 
U-TOTAL 
Ac&nphthylcnc 

Bcnzo(a)pymc 
Benzo(b)lluodme 
Bwuo(g.h.i)perylcne 
Bcnza(k)fluoraothcoc 
bis(2-Ethylhexyl)phthalotc 
CsIhaZole 
Chrysme 
Dibcnzo(a,h)anthmeac 
Dihcnzofuran 
Indeno(l .2.3-cd)pyrcnc 
Phenanthrene 
Methylene chloride ' 
Aroclor 1254 
A r d o r  I260 
Dieldrin 

kIX?o(a)MlhraccllC 

2.6E-03 2.68-03 

2.9E-01 2.9E-01 

9.3E-09 2.OE-02 O.OE+O O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.4E-12 

O.OE+OO 

4.0E-03 O.bE+O 

6.IE-02 O.OE+O 

J.0E-OS O.OE+OOl 

. 
. .  

Endrin ketone O.OE+OO O.OE+OO Endrin ketone O.OE+OO O.OE+OO I 
Tot111 Pathway: 2.48-02 Total Pnthway: 2.7E-01 

' Total R8d + Chem 2.4E-02 Total Rad + Chem 2 7E-01 Tourl: 3.OE-01 3 OE-0 

=it 



FUTUBE. ON-PROPERTY FARMER (RME VALUES) 
OUZ-WIDE: HOME GROWN PRODUCE (DUST AFFECTED) 

5.9E-09 

1.3E-09 
3.08-09 

4.28-07 

5.38-09 
4.48-08 

3.68-08 
2.78-08 
2.08-08 
5.48-09 
I .6e-08 
7.68-10 

lngcstidHanegrown Produce 
Canpound &mc'ninPlants(pCii~ w * 

CS- I37 me-3-02 s.ne+oi 2.88-11 I . ~ E - W  

. 

NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235 

Chemtcd Rbk 
IngcstiodHanegrown Producc 

Canpound Conc'ninPlants(mnkg) && w && 
Arsenic 
Beryllium 
chranium 
Lead 
Molybdenum 
TH-TOTAL 
U-TOTAL 
Accnaphlhylene 
Bsozo(a)MIhlaCCIK 

Bcnzo(a)pym~ 
B ~ n z o ( b ) f l ~ ~ r ~ t h ~ ~ ~  
Beazo(g,h,i)pcrylcnc 
Benzo(L)fluoranlhcnc 
bis(2-Etbylbcxyl)phthalalc 
Carbazole 
chrysenc 
Dibcnzo(a,h)anthracenc 
Dibcnzofuran 
lndmo(l,2.3-cd)pyrene 
Phenanthrene 
Mclhylcne chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 
Endrin kelmc 

1.79e-m ~ . ~ E + o I  2 . 2 ~ 1 0  
9.148-03 1.4e+oi 2.2840 
3.878-03 S . ~ E + W  2.38-10 

2.3se+w 3 .5~+03  1 . 2 ~ 4 0  

9.818-o2 i.se+m 3.68-11 
i.we+oi 2.78+04 1.38-12 
3.348-01 s.oe+m s.5e-11 

i.we+w 1.6e+03 1.38-11 
3.03e-01 4 . 5 ~ + 0 2  1 . 2 ~ 4  I 
6.59~-01 9.8e+o2 1.68-I I 
3.198-02 ~ . ~ E + o I  1.68-11 

2.958-01 4.4E+3-02 I.OE-IO 

5.59~-04 4.78-07 i.nE+w 
7.178-(u 6.oe-08 4 . 3 ~ + 0 0  
me-o3 8.88-07 
1.nge-03 1 . 6 ~ ~  

o.we+w o.oe+w 
o.we+w o.oe+w 

2.2se-03 1.98-06 
o.we+w o.oe+w 

4.078-04 3.48-07 i.ie+w 
6 . 9 1 ~ 0 4  5.88-07 7 . 3 ~ + 0 0  
4 . ~ ~ ~ 0 4  3.88-07 9.oe-01 

o.we+w o.oe+w 
. 5.498-04 4.68-07 3.88-01 

4.0412-06 3.412-09 I . ~ E - o ~  
1.348-05 1.1e-08 2.0~-02 
4.488-00 3.78-07 3.28-02 
1.42~-04 1 . 2 ~ 4 7  n.ie+w 

o.me+w o.oe+w 
, .  4.458-04 3.78-07 2 . 0 ~ + 0 0  

o.wetw O.OE+W 
1.308-06 1.18-09 ~ . s E - o ~  
6.78E-OS 5.78-09 7.78+00 
3.96E-06 3.38-09 7.7Et00 
7.798-07 6.58-10 1.6E+OI 

T a l  Pathway: 
0.008+00 O.OEt00 

WE-07 
2.6E-07 

3.78-07 

3.48-07 

1.7E-07 
4.7E-11 

4.28-06 

2.2E-IO 
I .2E-08 
9.68-07 

7.48-07 

&LE-I2 
4.4E-08 
2.SE-08 
I .OE-08 

8.OE-I3 

- Totd 

5.98-09 
3 .oe-w 
I 3e-09 
4.28-07 
4.48-08 
5.38-09 
3.68-08 
2.78-08 
2.08-08 
5.48-09 
1.68-08 
7.68-10 
3.08-08 

I ,6849 

8.28-07 
2.68-07 

3.78-07 
4.28-06 
3.4e-07 

I .7e-07 
4.7E-ll 
2.2E-IO 
1 . 2 ~ 0 8  
9.68-07 

7.4 E-07 

8.IE-I2 
4.4E-08 
2.SE-08 
I .OE-08 

Tolal Rad t Chcm 8.68-06 Total: 8.6E-06 

0 



? I 

TABLE B 4) 
FUlVRE ON-PROPEBTY FARMER (pME VALUE3 

OUZ-WIDE HOME GROWN PRODUCE (GROUNDWATEB AFFECTED) 

1.58E-01 2.48+02 2.2E-10 
.0.00E+00 O.OE+OO 2.ZE-IO 
. 0.00E+00 O.OE+OO 2.3E-10 

O.OOE+W O.OE+OO 1.2E-10 
0.00E+W O.OE+OO 1.OE-10 

7.498702 I.IE+02 3.6E-11 
1.68E+OI 2.5E+04 1.3E-12 
0.00E+00 O.OE+OO 5.5E-I1 
O.OOE+OO O.OE+OO 1.3E-11 
0.00E+00 O.OE+OO 1.2E-I1 
2.308+03 3.48+06 1.6E-11 
1.238+02 l.BE+OJ 1.6E-11 
2.54E+03 3.88+06 2.8E-11 

Total Pathway: 

5.28-08 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

3.3E-08 
O.OE+OO 
O.OE+OO 
O.OE+OO 

5.5E-05 

4.OE-09 

2.91-06 

I .6E-04 

Arsenic 
Beryllium 
Chromium 
Lead 
Molybdenum 
TH-TOTAL 
U-TOTAL 
Acenaphthylcne 

Bcnzo(a)pyrcne 
Benzo(b)fluoraothcnc 
BeWo(g.h.i)pcrylene 
Benzo(k)fluoranthcne 
bis(2-EU1ylhexyl)phhlatc 
Carbazole 
Chryacnc 
Dibcnzo(a.h)aothrace 
Dibcnzofuran 
Indene( I ,2.3-cd)pyrcnc 
Ph r n an lh re n e 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

BCWo(a)MIhlECUlC 

0.OOE+00 O.OE+OO 1.8E+00 
0.00E+OO O.OE+OO 4.3E+00 
O.OOE+OO O.OE+OO 

7.133-03 6.OE-06 
3.02E-02 2.5E-05 

0.00E+00 O.OE+OO 
9.03E+00 7.5E-03 
0.00E+00 O.OE+OO 
O.OOE+OO O.OE+W I.IE+00 
O.OOE+OO O.OE+OO 7.3E+00 
O.OOE+OO O.OE+OO 9.0E-01 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO. 3.8E-01 
0.00E+00 O.OE+OO 1.4E-02 
0.00E+00 O.OE+OO 2.0E-02 

OdOE+00 O.OE+OO 8.IE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO Z.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 7.5E-03 
O.OOE+OO O.OE+OO 7.7E+00 
0.00E+00 O.OE+OO 7.7E+OO 
0.00E+00 O.OE+OO 1.6E+01 

0.00E+00 O.OE+OO 3.28-02 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+W 
O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

Endrin ketone O.OOE+OO O.OE+OO 
Total Pathway: O.OEtO( 

Tot4 
IM P Groundwater - Totd Aflefted 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
4.0E-09 

O.OE+ 00 
O.OE+W 
O.OE+OO 

5.5E-05 

5.2E-08 

3.38-08 

2.9E-06 
l.lE-04 

l.6E-09 
5.8E-08 
3.0E-09 
1.3E-09 

4.4E-08 
9.3E-09 

4.21-07 

6.8E-08 
2.78-08 
2.OE-08 
5.4E-09 
5.5E-05 
2.98-06 
l.lE-04 

O.OE+ 00 8.2E-07 
O.OE+OO 2.6E-07 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+W 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

3.71-07 
4.2E-06 
3.4E-07 

1.7E-07 
4.7E-1 I 
2.2E-10 
I .2E-08 
9.68-07 

8. LE-I2 
4.48-08 
2.5 E-08 
I.0E-08 

Tolal Rnd + Chem 1.6E-04 Torol: 1.6E-04 1.7E-M 

.. 



-.I -. 
i . .  .. - 
P T  

.- 

BcryUium 
Chranium 
Lead 
Molybdmum 
TH-TOTAL 
U-TOTAL 
Accnaphlhylcnc 
Bcazo(a)anlhr.cmc 
Bcazo(a)pyme 
Beozo(b)fluoranthcac 
Bcozo(g,h,i)psrylcne 
Bcnzo(k)fluoranthcnc 
bis(2-Ethylhcxyl)phchalrlc 

Chryscnc 
Dibcnzo(a,h)anlhracce 
Dibcnzofuran 
lndcno(l,2,3-cd)pyrme 
Phcnanthrcnc 
Mslhylrnc chloridc 
Aroclor I254 
Aroclor I260 
Dicldrin 

Carbazole 

NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235 

TABLE 03.6-1 

OU2-WIDE UOME GROWN PRODUCE (DUST AFFECTED) 
(continued) 

3.912-02 
I .8em 
9 . 1 ~ 5 3  
3.9~-03 

2.3e+oo 
3.0~-01 
9.8~-02 

1.8e+oi 
3 . 3 ~ 0 1  

i.oe+oo 
3.0e-01 
6.6e-01 
3.2E-02 

1 
Total Pathway: O.OE+O 

Chcmhl Enlnrd 
lagcstimlHorncgrowo Produce 

Canwund Canc'ninPlanls(mnRP;1 && RfDo 
Arscnic 5.6~-00 4.7e-07 3.0~-00 1.6~-o 

7.ze-0.5 6.0e-08 
i.ie-03 8.8e-07 
1 . 9 ~ 5 3  1.6e-06 

o.oe+oo o.oe+w 
o.oe+oo o.oe+oo 

2 . 2 ~ 5 3  1.9e-06 
o.oe+oo o.oe+oo 

4.1e-00 3 . 4 ~ 0 7  

4.6e-04 3.8e-07 
O.OE+OO o.oe+oo 
s.se-04 4.68-07 
4 . 0 ~ - 0 6  3 . 4 ~ - 0 9  

IAE& 1.2~-07 
O.OE+OO o.oe+oo 

4.48-04 3 . 7 ~ - 0 7  
O.OE+OO o.oe+oo 

6.98-04 5.8E-07 

1.3E-05 I.lE-08 
4.5E-04 3.78-07 

1.3E-06 l.lE-09 
6.88-06 5.7E-09 

7.8E-07 6%-IO 
4.OE-06 3.38-09 

5.OE-03 O.OE+O 

2.OE-02 1.7E-C 

4.OE-03 O.OE+( 

6.IE-02 1.8E4 

5.OE-05 I .3E-( 
3.OE-01 O.OE t( Endrin kelonc O.OE+OO O.OE+OO ~ 

Total Palhway: 2.4E-I 

I .6E-03 
1.2~-os 
i.8e-oo 

o.oe+oo 

I .7e-07 

o.oe+oo 

1.8E-08 

1.3E-05 . 

Tolal Rad + Chrni 2.48-03 Tofa/.' 2.48-03 a 



TABLE 8.3.6-7 (continued) 
(mrdinued) 

Om-WIDE HOME GROWN PRODUCE (GROUNDWATER AFFIX=) 

5.0E-03 O.OE+OO 
5.OE-03 O.OE+OO 

5.OE-03 5.OE-03 

3.0E-03 2.5E+OO 

C .  

. .  

... .,. 

O.OE+OO 
O.OE+OO 

5.0E-03 

2.5E+OO 

. .  

' 

CI' 

Accnnphthylcnc 
Benzo(s)nnthmccnc 
Benzo(a)pyrcnc 
Bcnzo(b)fluorsnthmc 
Bergo(g, b. i)pcry l a c  
Benzo(k)flunrsnLhcnc 
bb( 2-Ethylhcxyl)phtbala1c 
Cnrbnzole 
Chryrcnc 
Dibenzo(n,h)anthrnceac 
Dibenzofursn 
Indene( 1,2,3-cd)pyrcnc 
Phenanthrene 
Mcthylenc chloride 
Aroclor 1254 
Aroclor 1260 
DieWrin 

I 
Tobl -wry: O.OE+O 

6.IE-02 O.OE+OO 

3.0E-04 O.OE+O( 

O.OE+OO 

Araenic 
Beryllium 
Chromium 
Ld 
Molybdenum 
M-TOTAL 
U-TOTAL 

O.OE+OO 
O.OE+OO 
O.OE+OO 

7.IE-03 
3.OE-02 

O.OE+OO' 
9.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
6.OE-06 
2.5E-05 

O.OE+OO 
7.5E-03 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO I .6E-03 

2.0E-02 O . O E i  O.OE+OO 

4.0E-03 O.OE+OOl O.OE+OO 

5.OE-OS O.OE+OO1 O.OE+OO 

1.2E-05 
1.8E-04 

5.0E-03 

2.5E+OO 

1.7E-07 

O.OE+OO 

I .8E-08 

I .3E-05 
Endrin ketone O.OE+OO O.OE+OO 3.OE-04 O.OEtO0 

Total WLhway: 2.5E+OO 
Tola1 Rad + Chem Z.SE+OO Tooral: 2.5E+00 Z.SE+OO 

I '  
I+*\( HU2HIUUy\O2VC;ON_W.Xw\211194; 9 5 2  Ah1 

Y C  . .. . .  

I 



TABLE B.3.6-8 
FUTURE, ON-PROPERTY FARMER 

OU2-WIDE: GROUNDWATER 
CARCINOGENIC RISK 

* \  
Y 
9. ’J 
rr ‘U I . I E M  5.SE+02 3.60E-ll 2.0E-08 
I-. I.8E+00 8.98+04 I .3E-I2 I .2E47 

469 2.3E+07 I 1.6E-ll 3.7E-04 
25 1.2E+06 1.6E-I1 2.0E-05 

517 2.58+07 2.8E-ll 7.lE-04 

Total Pathway: I .  LE43 Total Pathway: O.OE+Oc 

IngestiodQroundwater I I  InhalatiodOroundweter 
Intake Compound Conc’n(me/Ll I I Compound - 

Cadmium 
l h d  

5.7E-04 1.6E-05 
1.4E-03 3.9Ek.5 

5.9E-05, 
I S E W  

Molybdenum 5.6E-03 1.5E-04 Molybdenum 5.7E-04 
U-Total 1.8E+00 S.OEM U-Total I .9E-Ol 

Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

Total Rad + Chem I .  1 E43 Total Rad + Chem O.OE+OO 

RI\ABQ\020WONRF.XLS\2/ 1/94; 9:5J A M  

FER@ 

.. .. .. 

, .* . .  t- . .. 



T A B U  B.3.6-8 
(continued) 

CARCINOGENIC RISK 

3.38-07 
2.OE-08 
I .2E-07 
3.7E-04 
2.0E-05 
7.lE-04 

Chemical Risk 
D e m l  Contact/Oroundwater 

Compound - Intake SFlderm) 
Cadmium l.lE-07 
Lend l.IE-09 
Molybdenum l.IE-06 
U-Total 3.7E-04 

Total Pathway: O.OE+OO 

Total Rad + Chem O . O E + O O Y i  

FER\CRU2RI\ABQ\02GWONRF.XLS\ZI1194; 9 5 4  AM 



TABLE 8.9.68 
(continued) 

+.,- . 
1 " >  -1 NONCARCINOGENIC HAZARD 
-.* 
P 

469.0 2.3E+07 
25.0 1.2E+06 

517.0 2.5E+07 

Total Pathway: O.OE+OO Total Pathway: O.OE+Oc 

5.9E-05 

Total Pathway: 1.7E+01 Total Pathway: O.OE+OC 

FER\CRU2R1\ABQ\020WONRF.XLS\2/1194; 954  AM 

Total Rad + Chem 1.7E+Ol Total Rad + Chem O.OE+OO 



TABLE B3.64 
(continued) 

Intake RtlXdenn) Conlpound - 
Cadmium l.lE-07 2.5E-05 4.6843 
L a d  l.lE-09 
Molybdenum l.lE-06 1.9E-03 5.9E44 

. .: . .  

.. . 
*c' 

i. , *, . -  
%,-. - 
--. 

3.6EM 

3 . I E M  

? 

I '  

FER\CRU2RI\ABQ\02GWONRF.XU\Z/I/94; 954 AM 

NONCARCINOGENIC HA24 RD 
Radiation Hazard 1 

Dermnl ContactlOroundwater 

Total Pathway: O.OE+OO 

U-Totd 3.7E-04 1.5E-04 2.4E+OO1 
Total Pathway: 2.5E+OO 

19.3 

Total Rad + Chem 2 .5~+00I~oral :  19.31 

..* . 

3 



CARCLNffiBMC RISK 

2 . 4 6 4  5.06473 3.66-11 1.86-13 
5.0641 1.06+01 136-12 146-11 
5.0641 1.06+01 5.56-11 S.86-IO 
3.9646 8.16-05 1.36-11 1.16-15 
1.1646 2.36435 1.26-11 2.76-16 
1.3642 2.7641 1.66-11 4.36-12 
2.9644 6.0843 1.66-1-11 966-14 
6.2643 1.3641 2.86-11 3.66-12 

lqda of Fuh 
CmhF&@Ci&g) !I& g k  

o.o~+m o.o~tm 2.81i-11 o . o ~ t o o  
o.o~+m o.o~+m z . m o  o.o~i+m 
o.o~+m o.o~+m 2.2i-IO o.o~tm 
o.o~+m o.os+m 2.36-10 o.o~tm 

9 . m n  1.4~tm I.ZB-IO i.x-10 

7.2643 i.ia+m 3.66-11 4.06.11 
7.5ii+m 1.26+00 1.36-12 1 . 5 ~ a  

I.76oJ 2.6641 1.06-10 2.66-11 

I .56+01 2.36tO3 5.56-11 1.36437 
1.2E44 1.8642 1.36-11 2.36-13 
3.2645 5 . 0 6 a  1.26-11 6.06-14 
2.6642 3 . 9 ~ ~ )  I . ~ E - I I  6.36-11 

i.ztim 1.96tm 2.88-11 5 . 3 s ~ ~  
5.7644 8.86m 1.66-11 1.46-12 

I I 1  I 1  I 
Tdnl W y :  6.06-10 T& m y :  o.o~+m TdnllWIusy: 1.3647 

1.4E-16 
1.9E-12 
3.3E-I4 
8 .OE-l J 
1.76-10 
2.6E-11 
4.OE-11 
1.5649 
1.3EW 
2.3E-I3 
6.OE-14 
6.76-11 
I.JE-12 
5.76-11 

. .  ', : 



4.04648 4.76-13 
1.99607 2.36-12 
7 .8664 9.2649 
9.U649 1.16-13 
2.38648 2.86-13 
1.94607 2.36-12 
1.09646 1.36-11 
5.%607 6.56-12 
9.43647 1.16-11 
6.23648 7.36-13 
1.08649 1.36-14 
7.12647 8.46-12 
7.26648 8.56-13 
1.94648 2.36-13 
3.78648 4.46-13 
6.436-10 7.56-15 
9.97648 1.26-12 
2.10607 2.86-12 
3,34645 3.96-10 
2.15649 2.56-14 
I.7.W-14 1.56-19 
2.69649 3.26-14 
5.19649 6.16-14 
4.28607 5.OE-I2 
1.09648 1.36-13 
2.5W-11 3.06-16 
1.2.56-11 1.56-16 
6.75647 7.96-12 
4.27649 5.06-14 
3.05649 3.66-14 
5.186-10 6.16-15 
3.27~-IO 3.86-15 
1.636-12 1.96-17 
3.72648 4.46-13 
7.466-10 8.86-15 
3.83648 4.56-13 
1.54649 1.86-14 
u s 6 4 9  SSE-M 
3.67~-12 4.38-17 
7.416-10 8.76-15 
9.656-10 1.16-14 
1.06647 1.26-12 
2.71649 3.26-14 
6.16649 7.26-14 
4.086-11 4.86-16 

1.93649 2.36-14 
1.69648 2.06-13 

z . z 9 ~ 4 8  2 . 7 ~ - 1 3  

I.BE+OO 

4.36+00 

3.4641 

7 . 7 6 + 0  
7 .76+0 

i.m+rn 
7.36+00 
9.0641 
3.8641 

1.4642 

2.06432 
1.3642 
3.2642 

8.16+00 
1.66+01 

~.OE+OO 
7.56U3 

4.16-1 

4.96-1 

5.16-a 

2.36-1 
1.16-1 

5.56-1 
2.66-1 
5.56-1 
1.56-1 

6.16-1 

9.06-1 
2.46-1 
1.86-1 

7.06-1 
1.86-1 

9.66-1 
2.06-1 

4.56-13 
2.26-12 1.86+00 
8.7648 
1.16-13 4.36+02 
2.6E-13 ' 

4.36-12 
1.26-11 
6.16-12 
4.26-14 
6.96-13 
1.26-15 
7.96-12 
8.06-14 
2.16-13 
2.56-13 
7.16-15 
1.16-12 
1.66-12 
3 . 7 ~ - I O  
1.2E-I3 
4.5E-17 3.8641 

0.06+00 
1.06-1 I 
6.66-12 

2.86-13 l.OE+OI 
1.46-13 I.OE+Ol 
5.36-11 

0.06+00 2.66+00 
0.06+00 1.76+01 

0.06+00 8.8641 
9.6E-I4 
1.9E-11 1.66432 

0.06+00 2.0642 

2.7641 

O.OE+OO z.ia+rn 

o.o~+m 

o.o~+m 
0.06+00 7.4642 
7.66-15 

O.OE+OD 1.96+01 
2.06-13 1.86+01 
1.96-12 
1.3E-I1 

O.OE+OO 
0.06+00 4.76+00 
1.06-12 7.5E-U3 

0.06+00 
9.9E-11 

4.06-1 

4.66-1 

1.76-1 

2.96-1 
1.46-1 

O.OE+( 
0.06+( 
0.06+( 
0.06+( 

2.96-1 

O.OE+( 

0.06+( 

0.06+( 
3.6E-I 

0.06+( 
7.8E-I 

2.0E-11 
Tdal W w y :  HE-1 

Tdal Red t Cbem 5.8E-11 

8.8646 7.56-10 1.8E+00 1.3E-09 

1.8647 1.66-11 4.36+00 6.8E-11 
O.OE+OO O.OE+OO . O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO o.o~+m o.o~+m 
3.16.06 2.7~40 O.OE+CO O.OB+M 

O.OE+OO o.o~+m o.os+oo O.OE+OO 
O.O6+00 0.06+00 0.06+00 O.OE+OO 
4.6E45 4.0649 0.06+00 0.06+00 

0.06+00 0.06+00 0.06+00 0.06+00 

O.OE+OO 0.06+00 0.06+00 0.06+00 
0.06+00 0.06+00 0.06+00 0.06+00 
0.06+00 0.06+00 0.06+00 0.06+00 
O.OE+OO O.OE+OO O.OE+CQ o.oti+m 
O.OE+OO O.OE+OO o.o~+m o.o~+m 
O.OE+OO o.o~+m o.o~+m o.o~+cm 

6 . ~ 4 5  5 . ~ 4 9  o.o~+m O.OE+OO 

O.OE+OO o.o~+m 3 . 4 ~ 4 1  O.OE+OO 
o.o~+m o.o~+rn o.os+m O.OE+OO 

3.88.06 3.36-10 o.ori+m o . o ~ + a ,  

0.06+00 0.06+00 0.06+00 0.06+00 

O.OE+OO 0.06+00 0.06+00 0.06+00 
0.06+00 0.06+00 0.06+00 0.06+00 

2.66.06 2.26-10 7.76+00 1.7649 
2.4646 2.16-10 7.76+00 1.6649 

0.06+00 0.06+00 0.06+00 0.06+00 
4.6E45 4.0649 1.16+00 4.4649 
6.3645 5.4649 7.36+00 3.9648 
3.0645 2.6649 9.0641 2.3649 

O.OE+OO o.o~+m ~ . B E ~ I  o.o~+m 
O.OE+OO O.OE+OO O.OE+OO O.OE+OO 

o.o~+m O.OE+OO O.OE+OO o.o~+m , 
o.oi+m o.o~+m z . 0 6 ~  O.OE+OO 
o.o~+m O.OE+OO 1.3642 o.o~+m 

2.3E-M 2.0648 1.4642 2.86-10 

5.OE45 4.3E49 3.2642 1.46-10 
O.OE+OO 0.06+00 0.06+00 0.06+00 

I.5E-05 1.3649 8.16+00 1.0648 

Tdal W w y :  7.IE08 
Tdal Red + Chem T O E 4 7 1  

l.3E-09 

I .IE-IO 

1.76-17 

1.7649 
I .6E49 

4.4809 
3.9E-08 
2.3E-09 
I.5E.15 

2.8E-IO 

9.OE-I5 
2.48-16 
1.4E-IO 

I .OEO8 
6.3E-09 

2.7645 
~ .LIE-IS  

Tad: 2 . 0 E d  



NONCARCl 

1 4 g u t i m l ~ c s  w&r 
comrolrod cmc'nrnci/L~ & Huapd 

CS-137 
NP-237 
Pu-m 
PU-239/240 , 

RA-226 
RA-228 
su-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 

U-238 
u - 2 3 5 m  

2.4601 . 5.1646 
4.2644 8.8643 
7.2646 1.5644 
1.7646 3.5645 
1.8644 3.8643 
3.3645 7.0644 
2.4644 5.0643 
.5.0641 1.06+01 
5.0641 1.06+01 
3.9646 8.1645 
1.1646 2.3645 
1.36m 2.7641 
2.9644 6.0643 
6.2643 1.3641 

TABU 8 3 . H ~ )  

'tXENIC HAIAWRD 
RDdMim Ilprnnl I 

Tolpl l q d m  of FLb 
Cmc'n-Fub@CiRg) & H.urd 

O.OK+OO o.o~i+m o.o~tm 
o.o6+m o.o~i+m o.o~+m 

o.ofi+m o.o~+m o.ofi+m 
9.1643 o.o~+m o.oE+m 
1.7643 o.oE+m o.o~+m . 
7.2E43 o.o~+m O.OH+OO 

7.56+OO o.o~+m o.o~+m 
I .Jfi+OI o.ofi+m o.o6+m 
1.2fi44 o.o~+a)  o.o6+m 
3.2645 o.o~+m o.oii+m 
2.68U2 o.o~+m o.a+m 
5.7601 o.o~+m o.o~+m 
1.26U2 o.o6+m o . o ~ + a )  

o.ofitm O.OB+a) O.OK+OO 

I '  

, C' . ... 



TABLE B.3.6+) 
(- 

DGEMC HAZARD 

1.06-12 6.0645 1.764l 

G.3 
c . 3  

NONCARCI, 

4.0648 1.16-12 4.0644 2.86-05 
2.06-07 5.56-12 
7.9643 2.26-07 
9.6649 2.66-13 
2.4648 6.56-13 
1.96-07 5.36-12 
1.1646 3.06-11 
5.66-07 1.56-11 
9.46-07 2.66-11 
6.2648 1.76-12 
1.1649 3.06-14 
7.1607 2.06-11 
7.3648 2.06-12 
1,9648 5.36-11 

,3.8648 1.06-12 
6.46-10 1.86-14 
1.06-07 2.76-12 
2.46-07 6.66-12 
3.3645 9.26-10 

' 2.2649 5.96-14 
1.36-14 3.56-19 
2.7649 7.46-14 
5.2649 1.46-13 
4.36-07 1.26-11 
1.1648 3.06-13 
2.66-11 7.06-16 
1.36-11 3.46-16 
6.8647 1.86-11 
4.3649 1.26-13 
3.1649 8.46-14 
5.26-10 1.46-14 
3.36-10 9.06-15 
1.66-12 4.56-17 
3.7648 1.06-12 
7.56-10 2.06-14 
3.8608 1.06-12 
1.5E49 4.26-14 
4.7649 1.36-13 
3.76-12 1.06-16 
7.46-10 2.06-14 
9.76-10 2.66-14 
1.1647 2.96-12 
2.7649 7.46-14 
6.2649 1.76-13 
4.16-11 1.16-15 
2.3648 6.3E-3-13 
1.9849 5.36-14 
1.7648 4.68-13 

3.0644 
7.0602 
5.0643 
1.0643 
5.0643 
4.0642 
2.0642 

1.4641 
3.0644 
5.0643 
2.0602 
5.0643 
5.0643 
7.0645 
7.06-0) 
3.0641 
3.0643 
6.0641 

6.0602 

1.0641 
3.0641 

4.06+00 

2.0642 
1.4643 

1.0641 

5.0645 
1.06+00 
4.0642 
4.0642 

6.1642 
4.0642 
3.OEm 

1.864t 
3.164f 
5.36-11 
6.56-IC 
lJ6-05 
7.56-1a 
7.66-1a 

1.26-11 
9.96-11 
3.96-05 
9.96-11 
1.16-IC 
2.16-11 
2.56-IC 
3.96-1a 
2.26-11 
3.164i 
9.86-14 

1.26-11 

1.26-1C 
1.06-11 

4.66-12 

5.16-11 
1.56-11 

1.06-IJ 

5.36-1a 
2.96-11 
1.96-12 
4.26-11 

1.06-ll 
1.38-11 
1.56-11 

4.1648 1.16-12 2.0641 5.6E-I1 
T d  wthuny: 3.46-06 

5.16-12 
2.06-07 
2.56-13 
6.16-13 
1.06-11 
2.86-11 
1.464 I 
9.76-14 
1.66-12 
2.86-15 
1.86-11 
1.96-13 
5.06-13 
5.86-13 
1.76-14 
2.66-12 
3.7E-12 
8.6640 
2.86-13 
1.06-16 

0.06+00 
2.36-11 
1.56-11 
6.36-11 
6.66-13 
3.26-13 
1.26-10 

0.06+00 
0.06+00 
0.06t00 
o.o~+m 
2.26-13 
4.46-11 

0.06+00 
0.06+00 
0.06+00 
0.06+00 
1.86-14. 

0.06+00 
4.76-11 
4.46-12 
3.06-11 

0.06 t 00 
0.06+00 
2.4912 

0.06+00 
2.36-10 

2.9644 1.864 
6.4602 3.264U 
5.0645 5.06-01 
5.0645 1 . 2 6 4  
2.3643 4.46.01 
2.4602 1.264S 
1.4602 9.96-I( 

4.2643 3.86-I( 
4.5645 6.26-11 
1.9643 9.66.01 
1.0643 1.96-I( 
4.06-0) I.26-1( 
2.5644 2.36.01 
7.0645 2.46-I( 
3.5644 7.36-01 
7.5602 4.96-11 
1.5644 5.764U 
5.4641 5.16-13 

8.3642 1.96-I( 
1.3641 4.96-I( 

3.66+00 3.46-11 

1.8642 2.46.01 

8.5602 2.16-13 

4.5645 1.0641 
9.0641 4.96-11 
1.7642 1.76.01 

6.1642 4.OE-11 

1.3642 1.8E-OI 
4.7E-11 2.0E-01 2.4E-1( 
, Tdd Rahugyi 9.0E4U 

- -  
0.06+00 

8.8646 
0.06+00 

1.86-07 
0.06+00 

3.1646 
0.06+00 
O . O 6 + M  
4.6645 

0.06+00 
O.OE+OO 
0.06+00 
0.06+00 
O.OE+OO 
0.06+00 
O.OE+OD 
0.06+00 

6.7645 
0.06+00 
O . O 6 + M  
0.06 to0  

3.8646 
0.06+00 
0.06+00 

2.6646 
2.4E46 

O.OE+M 
4.6E45 
6.3645 
3.0645 

O.OE+rn 

2.3644 
O.OE+OO 
0.06+00 
O.OE+OO 

5.0E45 
0.06+00 

1.5645 
4.6E46 

O.OE+U) 
O.OE+OO 
O.OE+OO 

I .6E45 
O.OE+OO 
O.OE+rn 
O.OE+00 

o.ofi+m 

o.o~+m 

1.8649 
0.06+00 

3.76-11 
o.o~+m 

6.26-10 
0.06+00 

9.3649 
O.OE+OO 
0.06+00 
0.06+00 
o.o~+m 
0.06+00 
0.06+00 
0.08+00 
0.06+00 
0.06+00 

1.3E48 

O.OE+al 

0.06+00 
o.o~+m 
o.os+m 

7.66-10 
0.06+00 
0.06+00 

5.26-10 
4.96-10 

0.06+00 
9.2649 
1.3648 
6.0649 

0.06+00 
0.06+00 

4.76.08 
0.06+00 
0.06+00 
0.06+00 
1.0608 

O.OE+m 
3.0649 
9.26-10 

O.OE+OO 
O.OE+OO 
O.OE+OO 

3.2649 
O.OE+rn 

0.OE t 00 
o.o~+m 

3.0644 5.964 

5.0643 7.364 

5.0643 1.264 

7 . 0 ~ 4 2  o.o~+a 

1.06-0) o.o~+a 

4 . 0 ~ 0 2  O.OE+(I 
2.0602 o.ofi+a 

1.a41 O.OE+O 
3.0644 o . o ~ + a  
5.06-0) o . o ~ + a  
2 . 0 ~ 0 2  o . o ~ + a  
5.06-0) o .o~+a 
5 . 0 ~ 0 ~  o.o~+a 
7 . 0 ~ 4 5  o . o ~ + a  
7.0643 o . o ~ + a  
3 . 0 ~ 4 1  o . o ~ + a  

6 . 0 ~ 4 1  o . o ~ + a  
3.0643 4.564 

2.0602 2.364 
I A E ~  o.o~+a 

5.0645 1.864 

4.OE42 O.OB+C 
4.0642 O.Ofi+C 

I.OE+OI o.o~+a 

6.1E42 0.06+C 
4.0842 0.06+( 
3.0E42 O.OE+L 

O.OE+OO O.OE+OO Z.OE-01 . O.OE+C 
T d  -y: 3.1E4 

TucalRad + Chm 3.4846 T d W  +Cbcm 9.0E-06 Tdd W + ' a m  3.1E4 

2.OE-08 
5.9E46 
6.3E-06 
1.2E-08 
I .3E48 
1.3E07 
1.9E.09 
1.8E49 

3.9E-IO 
1.6E-10 
I.4E48 
2.9E-10 
2.3E-10 
2.5E.09 
4.9E-IO 
7.76.09 
7.IE-11 
I.IE-05 
6.lE-13 

I.2E-12 

3.OE-IO 
4.9E-IO 

3.9E-11 

2.3EM 
1.56-11 

2.lE-13 

1.8E-05 
7.8E-12 
1.7E.09 
4.28-12 

'. 5.0E.11 
1.3E-12 
1. BE48 
2.48-10 

ual: 4 A E d  



CARCING 

I q 4 d s u r f a c s  wda 
csxE!!!l C r n ' n ( 6 i R )  & &k 

CS-I37 
NP-237 
PU-238 
PlJ-2.39rn 
lu-226 
lu.2'28 
SP-90 
TC-99 
TH-2'28 

TH-232 
U-234 
U-235ru6 
U-238 

Tn-m 

I q d m  of Fuh 
!ooc'n-Fuh@Cih) & iil; 

o.o~+m o.o~+m 2.86-II o.o~+m 
o .o~+m o.o~+m 2.26-IO o .o~+m 
o.oEtm o.oE+m ~ . ~ E - I O  o.o~+m 
o.oE+m o .o~+m 2.36-10 o.o~+m 

9.1643 5.6641 1.26-10 6.K-11 
' 1.7643 I.OE41 1.06-10 1.06-11 

7.2643 4.4841 3.66-11 1.68-11 
7 . 5 ~ t m  4.66+02 1 . 3 t n  6.06-10 
1.56+01 9.26+02 5.56-11 5.1648 

I.ZE-04 7.2643 1.36-11 9.3E-I4 
3.2E45 2.0643 1.26-11 2.46-14 
2.6~-02 1 . 6 ~ + m  I . ~ B - I I  2.56-11 
5.7644 3.5E-02 1.66-11 5.66-13 
1.2E-02 7.6641 2.86-11 2.16-11 

2.46UJ 
4.26-04 
7.2646 
I .K46 
1.86-04 
3.3645 
2.4644 
5.0641 
5.0641 
1.96- 
1.1646 
1.36-02 
2.96-04 
6.2643 

2.0646 
3.5643 
6.0645 
1.4645 
1.5643 
2.86-04 
2.0E43 

4 s + m  
4 . 2 ~ + m  
3.3645 
9.1646 
1.1641 
2.4643 
5.26-02 

2.86-11 
2.26-10 
2.26-10 
2.36-10 
1.26-10 
LOE-IO 
3.66-11 
1.36-12 
5.56-11 
I .I64 I 
1.26-11 
1.66-11 
1.66-11 
2.86-11 

5.76-17 
1.86-13 
1.36-14 
3.26-15 
1.86-13 
2.86-14 
7.36-14 
5.46-11 
2.36-10 
4.26-16 
1.16-16 
1.76-12 
3.9E-14 
1.46-12 

I I 
T d  b y :  2.46-10 

NIC RISK 
RodMbnRbL 

, '  
FEY\(WU2HMBo\oL OMYY.XLSURIP(: 437 PM 

Talnl - 
5.7E-17 
7.8E-I3 
1.3E-14 
3.2E-I5 
6.76-11 
I .OE-1 I 
1.6E-11 
6.OE-IO 
5.IE48 
9.3E-14 
2.46-14 
2.76-11 
6.OE-13 
2.3E-11 

T d  b y :  5.1648 



CA 

&a648 3.16-13 
1.86+00 8.66-10 
o.o6+m o.o~+m 

o.o~+m o.o~+m 
o.oE+m o.o~+m 
O.OE+OO O.OE+OO 

o.o~+m O.OE+OO 

4.36+00 4.46-11 

0.06+00 0.06+00 
0.06+00 0.06+00 

0.06+00 0.06+00 
0.06+00 0.06+00 
0.06+00 0.06+00 
0.06+00 0.06+00 

0.06+00 0.06+00 
0.06+00 0.06+00 
0.06+00 O.OE+W 
O.OE+Oo 0.06+00 
0.06+00 O.OE+rn 

0.06+00 O.OE+oO 

0.06+00 0.06+00 
0.06+00 0.06+00 
7.76+00 1.16433 
7.76+00 1.0649 

1.16+00 2.8649 
7.36+00 2.6648 

9.0601 1,5649 

O.OE+OO O.OE+OO 

3.4641 o.o~+m 

O.OE+OO o.o~+m 

o.oti+ca O.OE+OO 

3 . s ~ 4 1  o.o~tm 
O.O~+OO o.o~+m 

1.46432 1.86-10 
0.06+00 O.OE+OO 

2 . 0 6 4  O.OE+OO 
1 , 3 6 4  O.OE+OO 
3.26432 9.06-11 

0.06+00 0.06+00 
8.16+00 6.8649 
1.66+01 4.1649 
0.06+00 0.06+00 
0.06+00 O.OE+a) 

2.06+00 1.8E-09 
7.5E-03 O.OE+OO 

0.06+00 0.06+00 
0.06+00 0.06+00 

O.OE+OO o.o~+m 

1.99647 1.56-12 
7.866.03 6.0648 
9.W6.09 7.48-14 
2.3864E 1.8E-13 
1.94647 1.56-12 
1.09646 8.36-12 
5.56647 4.38-12 
9.43647 7.26-12 
6.23648 4.8E-13 
1.08649 8.36-15 
7.12647 5.46-12 
7.26648 5.66-13 
1.90648 1.56-13 
3.78648 2.96-13 
6.436-10 4.96-15 
9.97648 7.66-13 
2.40647 1.86-12 
3.34645 2.66-10 
2.15649 1.66-14 
3.276-14 9.76-20 
2.69649 2.16-14 
5.19649 4.06-14 
4.28647 3.3E-12 
1.09648 8.36-14 
2.576-11 2.OE-16 
1.258-11 9.66-17 
6.75647 5.2E-12 
4.27649 3.36-14 
3.05649 2.36-14 
5.186-10 4.06-15 
3.276-10 2.56-15 
1.636-12 1.26-17 
3.72648 2.86-13 
7.466-10 5.76-15 
3.83648 2.96-13 
1.54649 1.26-14 
4.66649 3.66-14 
3.676-12 2.86-17 
7.416-10 5.76-15 
9.656-10 7.46-15 
1.06647 8.16-13 
2.71649 2.IE-14 
6.16649 4.76-14 
4.086-11 3.16-16 
2.29E48 1.8E-I3 
1.93649 1.56-14 
1.69648 1.36-13 

1.86+0 2.76-12 

1.36+00 3.26-12 

3.4641 3.36-24 

7.76+00 1.56-1: 
7.76+00 7.4E-I4 

i.m+m 3.611-1r 
7.36+00 1.76-1: 

9.0641 3.66-11 
3.8661 9.56-14 

1.46432 4.06-1: 

2.0602 5.96-1: 
1.3602 1.56-11 
3.26432 I.l&I! 

8.16+00 4.66-Id 
1.66+01 1.26-1: 

2.0E+00 6.26-11 
7.5E.03 1.36-1: 

Tducos 4.06648 3.16-13 
Taal M w y :  3.4E-1: 

1.16-12 1.8~+m 
4.2648 
5.16-14 4.36+02 
1.36-13 
2.1E-12 
5.86-12 
3.06-12. 
2.06-14 
3.3913 

3.88-12 
3.96-14 
'1.06-13 
1.26-13 
3.46-15 
5.36-13 
7.66-13 
I .  86-10 
5.76-14 
2.26-17 3.8641 

0.06+00 
4.86-12 
3.26-12 
1.36-11 
1.46-13 1.06+01 
6.66-14 1.06+01 
2.56-11 

0.06+00 2.66+00 
0.06+00 1.76+01 
0.06+00 2.16+00 

5.76-16 

o.o~+m 8.8641 

o.o~+m 
o.o~i+m ~.OE-OZ 
o.o~+m 
o.o~+m 7 . 4 ~ n  

o.o~+m I.PB+OI 

4.66-14 
9.OE-I2 ' 1.66432 

3.76-15 

9.76-14 1.86+01 
9.OE-13 
6.26-12 

0.06+00 
O.OE+OO 4.76+00 
S.0E-13 7.58.03 

0.06+00 
4.8E-11 

1.96-1 

2.26-1 

8.26-1 

1.46-1 
6.86-1 

O.OE+( 
0.06+( 
0.06+( 
0.06+( 

1.46-1 

O.OE+( 

O.OE+( 

0.06+( 
' 1.7E-I 

O.OE+4 
3.7E-I 

9.76-12 
T d  wlhuay: 2.8E.I 

cairn of FLb 

O.O6+CXI 0.06+00 0.06+00 0.06+00 
. 8.8E46 
0.06+00 

1.8647 

3.1646 
O.OE+a) 
0.06+00 

4.6645 
0.06+00 
0.06+00 
0.06+00 
O.O6+00 
0.06+00 

0.06+00 
0.06+00 
O.OE+a) 

6.7645 
0.06 tal 

0.06+00 
3.8E-06 

0.06+00 
0.06+.00 

2.6646 
2.4646 

O.O6+00 
4.6845 
6.3E45 
3.0645 

0.06+00 
0.06+00 

2.3644 
O.OE t 00 
O.OE+OO 
O.OE+a) 

5.0645 
O.OE+OO 

1.5E45 
4.6E46 

O.O6+00 
O.OE+rn 

1.6645 
0.06+00 
O . O 6 + M  
O.OE+OO 

O.OE+OO 

o.o~+m 

o.o~+m 

O.OB+M 

4.96-10 
0.06+00 

I ,064 I 
0.06+00 

0.06+00 

2.6649 
0.06+00 

0.06+00 

1.76-10 

o.o~+m 

o.o~+m 

o.oii+m 
O.OE+OO 
O.OE+OO 
O.OB+OO 
o.ori+m 
0.06+00 
3.7649 

0.06+00 

O.OE+oO 
2.16-10 

0.06+00 

o.o~+m 

o.o~+m 
1.46-10 
1.46-10 

O . O 6 + M  
2.6E49 
3.5649 
l.7E49 

0.06+00 
0.06+00 

1.3648 
O.OE+M 
0.06+00 
0.06 to0 

2.8E49 
0.06+00 

8.46-10 
2.66-10 

O.OE+OO 
O.OE+OO 
O.OE+00 

8.9E-IO 
O.OE+OO 
0.06+00 
0.06+00 

O.OE+OO O.O6+00 0.06t00 0.06+00 
Tad wthuev: 4.6848 

8.6E-IO 

6.6E-11 

8.2E.18 

I.IE49 
1 .OE49 

2.8E-09 
2.6848 
1.5E-09 
9.5E-16 

I.8E-IO 

5.9E-I5 
1.5E-16 
9.OE-11 

6.8E49 
4.1E49 

I8E-09 
S.IE-15 

Turnl Rad t Cbsm 2.4E-IO T d  Rad + chm 2.86-11 Taal Rad + *m 9.7848 
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4.2600 
7.2646 
1.7846 
I .  8600 
3.36-05 
2.4600 
5.06-01 
5.06-01 
3.9646 
1.1646 
I .36m 
2.9600 
6.2643 

3.5643 
6.0645 
1.4645 
1.5643 
2 . 8 6 4  
2.0643 

4.zti+rn 
4.2~+m 
3.3645 
9.1646 
1,1641 
2.4643 
5.26-02 

NONCARCINOGENIC HAAURD 

2.4E-W 2.06M 
O.OE+M 
O.OE+OO 
O.OE+OO 

9.1843 
1.7643 
7.2643 

7.5E+OO 
I . 5 6 t O l  

1.2EOI 
3.2E-05 
2.6E-02 
5.7EOI 
1.2E-02 

I 

I 

.. ,: : 



a -  
, '*, . . .  

,- 

-. . 
0- 

'U 

t-' 

0 
ig 

'd 

NONCARCIN 

2.0601 8.9E12 
. 7.9643 3.5601 

9.6649 4.36-13 
2.4648 1.16-12 
1.9601 8.76-12 
1.1646 4.96-11 
5.6601 '2.56-11 
9.4601 4.26-11 
6.2648 2.86-12 
1.1649 4.86-14 
7.16.07 3.26-11 
7.3649 3.26-12 
1.9648 8.76-13 
3.8649 1.76-12 
6.4640 2.96-14 
1.0607 4.46-12 
2.4601 1.16-11 
3.3645 1.5649 
2.2649 9.66-14 
1.36-14 5.76-19 
2.7649 1.26-13 
5.2649 2.36-13 
4.3601 1.96-11 
1.1649 4.96-13 
2.66-11 1.1645 
1.36-11 5.66-16 

. 6.8601 3.06-11 
4.364EI 1.96-13 
3.1649 1.46-13 
5.26-10 2.36-14 
3.3E-IO 1.56-14 
1.66-12 7.36-17 
3.7648 1.7642 
7.56-10 3.36-14 
3.8648 1.76-12 
1.5649 6.96-14 
4.7649 2.16-13 

. 3.W-I2 1.66-16 
7.46-10 3.36-14 
9.W-IO 4.36-14 
1.1601 4.76-12 
2.7649 1.26-13 

4.16-11 1.86-15 
2.3648 1.06-12 
1.9649 8.66-14 
1.7648 7.56-13 

6 x 4 9  2.m-13 

3.0644 
7.0842 
5.0643 
1.06a 
5.0643 
4.0642 
2.0642 

1.4641 
3.0644 
5.0643 
2.0642 
5.0643 
5.0643 
7.0645 
7.0643 
3.0641 
3.0643 
6.0641 

6.0642 

1.0661 
3.0641 

4.06+00 

2.0642 
1.4643 

I .0641 

5.0645 
I.06+00 
4.0642 
4.0642 

6.1642 
4.0E02 
3.0602 

3.0648 
5.0646 
8.66-11 
1.1649 

1.2649 
1.2649 

1.76- 

2.06-11 
1.66-10 
6.4649 
1.66-10 
1.76-10 
3.46-10 
4.16-10 
6.46-10 
3.66-11 
5.0601 
1.66-13 

2.06-12 

1.96-10 
1.66-12 

7.56-12 

8.36-11 
2.46-11 

1.66-15 

8.66-10 
4.76-12 
3.06-12 
6.96-12 

1.76-1 1 
2.28-12 
2SE-11 

4.lE48 1.8E-I2 2.0841 9.16-12 
T d  wthwey: 5.6646 

T d  Rad + Cbcm 5.6E46 

6.26-12 
2.4601 
3.06-13 
7.46-13 
1.26-11 
3.46-11 
i.m-11 
1.26-13 
1.96-12 
3.36-15 
2.26-11 
2.26-13 
6.06-13 
7.06-13 
2.06-14 
3.16-12 
4.56-12 
I ,0649 
3.36-13 
1.36-16 
D.OE+OO 
2.86-11 
1.96-11 
7.66-11 
8.06-13 
3.96-13 
I .  56-10 
D.06+00 
D.O6+00 

D.O6+00 
m.oti+m 

2.76-13 
5.36-11 
D.OB+OO 
D.06+00 
D.O6+00 
D.06+00 
2.16-14 

D . O 6 + 0 0  
5.76-13 
5.36-12 
3.66-11 

D.O6+00 

2.96-12 
D.O6+00 
2.86-10 
5.76-11 

D . O B + ~  

2.9644 2.2606 
6.4642 3.864t 
5.0645 6.0601 
5.0645 1 .564  
2.3643 5.3601 
2.46- 1 . 4 6 4  
1.4642 1.2601 

C.ZE43 4.66-IC 
4.5645 7.46-11 
1.9643 1.2845 
1.0643 2.26-IC 
4.0643 1.56-IC 
2.5644 2 . 8 6 4  
7.0645 Z.BE-l( 
3.5644 8 . 8 6 4  
7.5642 5.96-11 
1.5644 6 . 9 6 a  
5.4641 6.26-13 

8.36- 2.26-10 
1.3641 5.96-10 

3.66+00 4.16-11 

1.8642 2.9E. 

8.5642 2.56-13 

4.5645 1.36-08 
9.0641 5.86-12 
I.m42 2.1649 

6.1642 4.86-11 

1.3642 2.2E-08 
2.0641 2.86-10 

I 

T d  Wumy:  I.IE-05 
T d R a d  +Cbcm I.IE-0S 

o.o~+m O.OE+OO 
8.8646 2.9649 

O.O6+M 0.06+00 
1.8601 6.06-11 

3.1646 1.0649 
0.06+00 0.06+00 
0.06+00 0.06+00 

4.6E45 1.5648 

o.o~+m o.o~i+oo 

O.OE+OO O.OE+OO 
o.o~+m o.oii+oo 
o.o~+m o.o~+a ,  
0.06+00 0.06+00 
0.06+00 0.06+00 
0.06+00 0.06+00 
0.06+00 0.06+00 
0.06+00 0.06+00 
0.06+00 0.06+00 

6.7645 2.2648 

0.06+00 0.06+00 
O.O6+00 O.O6+M 

3.8646 1.2649 
0.06+00 0.06+00 

2.6646 8.46-10 
2.4646 7.96-10 

0.06+00 0.06+00 
4.6645 1.5648 
6.3645 2.1648 
3.OE45 9.8649 

O.OE+OO O.OE+OO 
O . O 6 + M  0.06+00 

2.3644 7.6648 

o.o~+m O.OE+OO 

O.OE+OO o.on+m 

o . o E + ~ ~  o.o~+m 
o.o~+m O.OE+OO 
O.OE+OO 0.06+00 

5.0645 1.6648 

1.5645 4.9649 
4.6646 1.5649 

O.OE+OO O.OE+OO 
O.OE+OO 0.06+00 
O.O6+OO 0.06+00 

1.6E-05 5.2649 
O.OE+CQ 0.06+00 
O.OE+M 0.06+00 
O.OE+OO O.OE+OO 
O.OE+OO 0.06t00 

O.OE+OO o.os+oo 

4 . 0 ~ 4 4  o.o~+m 

7 . 0 ~ 4 2  O.OE+OO 
3.0644 9.5646 

5.0643 I.ZE49 
1.0643 0.06+00 
5.0643 2.0E47 
4.0602 0.06+00 
2.0602 0.06+00 

1.4641 0.06+00 

5.0643 0.06+00 
3 . 0 ~ 4 4  o.o~+m 

2 . 0 ~ 4 2  o.o~+m 
5 . o ~ ~  o.o~+m 
5 . 0 ~ 4 3  o.o~+m 
7.0~-05 o.o~+m 
7 . o ~ a  o.o~+m 
3 . 0 ~ 4 1  o.o6+m 
3.0643 7.3E-06 
6.0641 0.06+00 

6.0642 0.06+00 

i . 0 ~ 4 1  o.o~+m 
3.0641 0.06+00 

4.06+00 0.06+00 

2.0642 3.8646 
1.4643 0.06+00 
2.0642 3.8646 
1.4643 0.06+00 

1.0641 0.06+00 

5.0E45 3.0645 
I.OE+Oo 0.06+00 
4.0602 0.06+00 
4.0602 0.06+00 

6.1E02 0.06+00 
4.0602 o.o~+m 
3.0E-02 0.06+00 
2.OE41 O.OE+OO 

T d  W w y :  5.1E-05 

2.5E-08 
9.6E-06 
8.8E46 
1.8E-08 
1.6E48 
2.IE-07 
2.6E-09 
2.4E-09 

4.8E-10 
2.3E-IO 
1.8E.08 
3.9E-IO 
3.2E-10 
3.1E-09 
6.9E-IO 
9.56-09 
9.5E-11 
I .5E.0S 
7.88-13 

2.OE-I2 

4.IE.10 
5.9E-IO 

4.9E-11 

3 .8646  
2.4E-11 

2.5E-I3 

3.OE-05 
I.1E-11 
2.IE-09 
6.9E-I2 

6.4E-11 
2.2E-12 
2.2E-08 
2.9E-IO 

' I  



NONCARCi 

2.0847 8.9E-12 
7.9E43 3.5E-07 
9.66-09 0 8 - 1 3  
2.4848 I.lE-12 
1.9647 8.76-12 
I.IE46 4.9E-I1 
5.68-07 ME-11 
9.4E-07 4.2E-11 
6.2E48 2.86-12 
1.1649 4.8644 
7.1E-07 WE-I1 
7.3E-08 3.28-12 
1.9E-08 8.7E-13 
3.8848 1.76-12 
6.48-10 2.9E-I4 
I.OE-07 1.48-I2 
2.46-07 I.lE-ll 
3.3E45 1.5809 
2.28-09 9.66-14 
1.38-14 5.76-19 

. 2.7649 1.ZE-13 
5.2E-09 2.38-13 
4.3647 1.98-11 
1.1848 4.96-13 
2.68-11 1.IE-15 
1.36-11 5.6E-16 
6.86-07 3.OE-11 
4.3E-09 1.9E-13 
3.1E-09 1.46-13 
5.ZE-10 2.38-14 
3.36-10 I.5E-14 
1.68-12 7.3917 
3.76-08 1.76-12 
7.56-10 3.3E-14 

, 3.8848 1.76-12 
1.5E49 6.9E-1-14 
4.7E-09 2.IE-13 
3.7E-12 1.6E-16 
7.46-10 3.38-34 
9.76-10 4.3E-14 
1.1647 4.78-12 
2.76-09 1.2E-13 

. 6.2649 2.76-13 
4.lE-I1 1.88-15 
2.3848 1.06-12 
1.9E-09 8.66-14 
1.7E-08 7.5E-13 

3.0601 
7.0642 
5.0E43 
1.OEM 
S.OE43 
4.0E-01 
2.OE-02 

1.4641 
3.OE.04 
5.0643 
2.0642 
4.OE43 
5.0640 
7.06.05 
7.0EM 
3.0641 
3.0E40 
6.0E-01 

6.0642 

1 .OB41 
3.0E-01 

~.OE+OO 

2.0642 
1.4843 

I.OE41 

5.06.05 

4.0E42 
4.OEM 

6.1E42 
4.0642 
3.OE-02 

I.OE+OO 

4.5E4 
3.0E4 
5.664 
8.6E-I 
1.16-0 
].ma 
1.284 
I.ZE4 

2.OE-1 
1.664 
6.4E4 
1.66-1 
1.76-1 
3.48-1 
4.16-1 
6.4E-1 
3.6E-1 
5.0E4 
1.68-1 

2.06-1 

1.96-1 
1.68-1 

7.58-1 

8.38-1 
2.4E-1 

1.66-1 

8.68-1 
4.76-1 
3.06-1 
6.9E-1 

1.78-1 
2.26-1 
2.56-1 

4.1E-08 1.8E-I2 2.06-01 9.16-1 
Taal M w s y :  5.6E-C 

1.38-12 
6.2E-I2 
2.4E-07 
3.OE-13 
7.4E-13 
1.2E-11 
3.4E-11 
i.76-11 
1.28-13 
1.96-12 
H E - I 5  
2.2E-I1 
2.2E-13 
6.08-13 
7.06-13 
2.06-14 
3.lE-I2 
4.58-12 
I.OE-09 
3.3E-13 
1.3E-16 

D.O6+OO 
2.88-1 1 
I .96-1 I 
7.66-11 
8.08-13 
3.98-13 
ISE-IO 

D.O6+W 
O.O6+OO 
O.OE+OO 
O.OE+OO 
2.76-13 
5.36-11 

O.OE+OO 
O.OE+OO 
O.OE+OD 
D.OB+OO 
2.IE-14 

O.OE+OO 
5.76-13 
5.38-12 
3.6E-11 

O.OE+OO 
o.o~+m 
2.96-12 

O.OE+CO 
2. BE- IO 

6.0E.05 2.1E-08 
2.9601 2.2E48 
6.4E42 3.8E46 
5.0E-05 6.0E-09 
5.0E.05 1.56-08 
2.3Ea) 5.3E.09 
ZAE42 l.4E.09 
I.4E42 1.2E-09 

4.2E40 4.68-10 
4.5E.05 7.4E-11 
1.9643 1.26-08 
1.0640 22E-10 
4.0E43 1.56-10 
2.5E01 2.8E-09 
7.0E.05 2.86-10 
3.5E-M 8.8E-09 
7.5E42 5.96-11 
1.5E44 6.9846 
5.4641 6.2E-I3 

8.3E42 2.26-10 
1.3Epl 5.96-10 

3.6E+OO 4.16-11 

l.8E42 2.96-09 

8.5E42 2.5E-13 

4.5E.05 1.36-08 
9.0E-01 5.86-12 
1.76-02 Z.IE.09 

6.1842 4.86-11 

1.3642 2.2648 
5.7E-11 2.OE-01 2.8E-IO 

Taal l'dwmy: 1.IE45 
T d  Rad + Cbsm 5.6E46 Taal Rad + C k m  1.IE45 

Ingeaim of F i h  
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O.OE+OO 
8.8646 

O.OE+OO 
1.8E-07 

O.OE+rn 
3.1E-06 

0.06+OO 
O.OE+OO 

4.6E45 
0.06+OO 
0.06+OO 
O.OE+OO 
O.OE+OO 

O.OB+OO 
O.OE+OO 
O.OE+M 
O.O6+OO 

6.7E-05 
O.OE+OO 
O.OE+M 
O.OE+OO 

3.8E-06 

O.OE+OO 
2.6646 
2.4E-06 

O.OE+OO 
4.6E45 
6.36-05 
3.OE-05 

O.bE+OO 
O.OE+OO 

2.3E44 
O.O6+M 
O.O6+OO 
O.OE+OO 

5.OE-05 
O.OE+OO 

1.5E-05 
4.6E-06 

O.OE+OO 
O.OE+OO 
O.OE+OO 

I .6E-05 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 

O.O6+OO 
2.9E-09 

O.OE+OO 
6.06-11 

O.O6+OO 
I .06* 

O.OE+OO 
O.O6+OO 

1.56-08 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.O6+OO 
O.OE+OO 
O.OE+OO 
o.oE+m 
O.OE+OO 

2.26-08 
O.OE+OO 
O.O6+OO 
O.OE+OO 

l.ZE-09 

O.OB+M 
8.46-10 
7.96-10 

O.OE+OO 
1.5E-08 
Z.IE-08 
9.8E-09 

O.OEi+OO 
O.OE+rn 

7.6E-08 

O.OE+OO 
O.OE+OO 

1.6648 
O.OE+OO 

4.9649 
1.5E-09 

O.OE+OO 
O.OB+OO 
o.oE+m 

5.2E-09 
O.OE+OO 
O.OE+OO 
O.OE+M 

O.OE+OO 

O.OE+OO 

4.06.04 O.OE+OO 
3.0601 9.5E46 
7.0E42 O.OE+OO 
5.0E43 1.2848 
l.OE43 O.OE+OO 
5:OB-tU 2.OEM 

2.0Em O.OE+OO 

I.4E4l O.OE+OO 
3.0E.04 O.OE+m 

2.0642 0.06+OO 
5.0643 O.OE+OO 
5.0E43 O.OE+OO 
7.0645 0.06+OO 
7.0643 O.OE+OO 
3.0641 O.OE+OO 
3.0E43 7.3E46 
6.0E-01 O.OE+OO 

4 . 0 ~ 4 2  O.OE+OO 

5 . 0 ~ 4 0  o.o~+m 

6 . 0 ~ 4 2  o.oii+m 

1.0641 O.O6+OO 
3.OE41 O.OE+OO 

4.0E+OO O.OE+OO 

Z.OE42 3.8E46 
1.4E-03 0.06+W 

1.OMI O.OE+W 

5.0E-05 3.OE45 
1.06+00 O.OE+OO 
4.0642 O.OE+OO 
4.0642 O.OE+OO 

6.16-02 O.OE+OO 
4.OE-02 0.06+OO 
3.OE42 O.OE+OO 

O.OE tOO O.OE+OO 2.OE-01 O.OE+OO 
Taal W h v :  5.16-05 

2.5E-08 
9.6646 
&BE46 
1.8E-08 
1.6E.08 
2.IE47 
2.6E-09 
2.4E-09 

4.8E.10 
2.3E-IO 
1.8E.08 
3.9E-10 
3.2E-10 
3.1E49 
6.9E-IO 
9.5E49 
9.5E-11 
I.JE-05 
7.8E-13 

2.OE-12 

4.lE-10 
5.9E-10 

4.9E-ll 

3.88-06 
2.4E-11 

2.5E-I3 

3.OE-05 
1. I E-l I 
2.IE-09 
6.98-12 

6.JE-I I 
2.2E.12 
2.2E-OB 
2 9E. IO 

T d  Rad t C k m  5 . I E 4 5 F T  

I . 



TABLE BJ.6-IO 
Fu1vRE. EXPANDED TRESPASSER 

OU2-WIDE SURFACE SOIL 
CARCINOGENIC RISK 

NP-237 8.82~-os 3.2~-01 2.9~-08 9.1e-09 NP-237 2.3~-01 8.5~-03 2 . 2 ~ 4 0  I . ~ E - I ~  
PU-238 4.38~-05 1.6e-01 3.98-08 6.1e-09 PU-238 1.2~-01 4.5~-03 2 . 2 ~ 1 0  9.8~-13 
PU-239/240 1.86E-05 6.68-02 3.8E-08 2.5E-09 PU-239/240 5.1e-02 i .9~-03 2 . 3 ~ 1 0  4.48-13 
RA-226 I.IOEM ~ . ~ E + o I  3.0~-09 1.2e-07 R A - ~  ~ . I E + O I  i.ie+w 1.212-IO 1 . 4 e - i ~  
RA-228 1.39tz-03 S.OE+OO 6.9~-IO 3.48-09 RA-228 3 . 9 ~ + 0 0  1.4~-01 1.oe-io I . ~ E - I I  
SR-90 3.638-04 I . ~ E + W  6 . 2 ~ - I I  8.oe-11 SR-90 i.oe+oo 3 . 7 ~ ~  3.6~-11 1.3~-12 
TC-99 5 . 0 7 ~ 4 ~  1.8e+m 8.3~-12 1.5e-09 TC-99 I . ~ E + o ~  5 .3~+00 I . ~ E - I ~  6.9~-12 
TH-228 1.~8e-03 S . ~ E + W  7 . 8 ~ 0 8  4.4~-07 TH-228 4 . 4 ~ + 0 0  1.6e-01 ~ . . ~ E - I I  ~ . o E - I ~  
TH-230 4.948-03 i.ae+oi 2.9~-08 S.IE-O~ ~ ~ - 2 3 0  I.QE+OI 5.1e-01 I . ~ E - I I  6.7~-12 
TH-232 1.43e-03 J.IE+W 2.8~-08 1.4e-07 TH-232 ~ . O E + W  I.JE-OI 1.2~-11 1 . 8 ~ - 1 2  
U-234 3.11e-03 i.ie+oi 2.6e-08 2.9e-07 u-234 8 . 7 ~ + 0 0  3.2e-01 1.6~-11 5.2~-12 
U-2351236 1.51e-04 5.4~-01 2 . 5 ~ 0 8  1.3e-08 u-235n36 4.2e-01 1 . 6 ~ - m  I . ~ E - I I  2.5~-13 
U-238 3.3512-03 I . ~ E + O I  5.20~-08 6.2e-07 u-238 9 . 3 ~ + 0 0  3.5~-01 2 ae-11 9.7~-12 

Total Pathway: 2.2E-06 Total Pathway: 2.OE-IC 

8 . 4 ~ + 0 0  8.oe-09 ~ . ~ o E + w  I . I E - ~  

O.OE+W 
36.70 9.ae-07 1 . 3 2 ~ 0 ~  3.7~-08 

1.06e-0~ 2.9~-08 29.58 7.98-07 
1.43~-12 4.0~-15 O.OE+W 3.40~-01 O.OE+OC 

5.5 1.~e-07 i.ioe+w 1.6~-07 
9.4 2 . 5 ~ ~ 7  7.30e+w I.BE-M 
6.2 1.7~-07 9.00~-01 I . S E - ~  

2 2lE-06 6.18-09 6.2 1.7E-07 
7.3 1.9E-07 3.80E-01 7.48-08 

1.7E-01 4.5E-09 2.OOE-02 9.IE-11 

1.9 5.IE-08 8 IOE+00 4 IE-07 

1 . 1 ~ - 0 1  2.9e-09 IAOE-O~ 4.1~-11 

6.0 I A E - ~  3.20~-02 5 IE-OS 

I .3E-01 3%-09 
9.78-03 2.6E-IO 1.60E+01 4 IE-OS 

6.0 1.6E-07 2 OOE+OO 3 2E-07 
5.OE-03 1.3E-IO 7.5OE-03 I OE-I2 

2.3 6 IE-08 

Tolal Pathway: 4 5E-07 Tola1 Pathway: 3 4E-0f 

I 1  T a l  Rad + Chcm 2 68-06 T a l  Rad + Chem 3 4E-Or 
I IH\lHU2HI\AIIQ\OZSI MTY XISU/I/Y4. I 31 I’M 

. .  .. r r  



::" 
.,," 

- -- 

Dcrrml caltact/soi 
lntaLc SF(dcrm) Rist Canwund - 

Arsenic 7.68-08 i.ae+oo 1.48-07 
o.oe+oo 
9 . 8 ~ 0 8  4 .3~+02  4.28-05 

1.48-06 
2.68-06 
o.oe+oo 
o.oe+oo , 

o.oe+oo 3.88-01 o.oe+oo 
o.oe+oo 2.6e+oo o.oe+oo 
o.oe+m I . ~ E + O I  o.oe+oo 
o.oe+oo 2.112+00 o.oe+oo 

I .9e-05 
o.oe+m 8.88-01 o.oE+m 
4 . 6 ~ 0 9  I . ~ E - C ~  7 . 1 ~ 4 1  
o o ~ + m  2.012-02 o.oe+oo 

o.oe+oo I . ~ E + O I  o.oe+oo 
o.oe+oo 

o.oe+oo 4 . 7 ~ + 0 0  o.oe+oo 

O.OE+OO 

3.IE-06 

O.OE+OO 7.4E-02 O.OE+OO 

3.OE-08 1.8E+Ol 5.4E-07 

2.IE-08 7.SE-03 1.6E-IO 
7.2E-06 

O.OE+OO 
Total Pulhway: 4.38-05 

..-... 
i... 

Barium 
Beryllium 
Cadmium 
Cbranium 
Lcad 
Nickel 
TH-TOTAL 
U-TOTAL 
~ , ~ ' - D D E  
Buw(a)anthncmc 
Bcn&a)pyrme 
Benzo@)fluoranlhcne 
Bcnzo(g.b,i)pcrylcoc 
Benzo(L)fluoranLcnc 
bis(2-Uylhcryll p h h  
Carbazole 
Chryscnc 

Na ipplicablc 

ToCal Palhwfy: 0.08+0 

I chemiul Rla 

L 

U2RI\AU~\OZSI.Mn.XIS\2/ l /Y4;  1:31 Phl 

Dibcnzo(a,h)anlhraccne 
Dibcnzofurnn 
Dieldrin 
hdeno(l,2,3-cd)pyrcne 
Mclhylenc chloride 
Phmnnlhrenc 

Total Rad + Chem 4.3E-OS 

intim/.Snil I 

NP-237 9 . 0 ~ 0 2  4.38-07 3.98-08 
PU-238 4.78-02 2 . 8 ~ 4 1  1.38-12 
p u - 2 3 9 ~ ~ 0  2.0~-02 2.78-II 5.48-13 

RA-228 I.SE+OO 2.98-06 4.48-06 
SP-90 ~ . ~ E - o I  O.OE+OO o.oe+oo 
TC-99 S . ~ E + O I  ~ . o E - I ~  3.38-11 
TH-228 1.78+00 5.6E-06 9.712-06 

TH-232 1 . 6 ~ + o o  , 2.68-11 4.18-II 

RA-226 I.ZE+Ol 1.2E-08 1.58-07 

TH-230 5.4E+00 S.4E-ll 2.98-10 

U-234 3.4E+00 3.OE-I1 1.08-10 
U-235M6 1.6E-01 2.48-07 3.9E-08 
U-238 3 . 7 ~ + 0 0  ~ ~ - 0 8  1.38-07 

Tat111 Pahway: 1.5845 

NOI applicable 

T&l Pathway: O.OE+O 

To(pI 

3.98-07 
4 . t ~ - 0 8  
6. IE-09 
2.5E-09 
2.6e-07 
4.48-06 
8 . 2 ~ 4 1  
I .5e-09 

5.1e-07 

2.9e-07 

7.58-07 

I .OE-(U 

I .4E-07 

5.3E-08 

5.98-07 

4.2E-05 

2.38-07 

I .4e-08 

I .7e-07 
I .9e-06 
i s e -07  

7.68-08 

9. 18-1 I 
1.IE-IO 

5.3E-09 
4.28-07 

5.4E-07 
3.3E-07 
1.6E-IO 

l.SE-OS-6.4E-OSj 

. i  . . .  . . .  . 



I .  

NONCA RClNOl 

ComDound Ckmc'n-AirbCilm3) w Hazard 
CS-137 1.79E-04 6.4E-01 

PU-238 4.38E-05 1.6E-01 
PU-239n40 1.86E-05 6.6E-02 

RA-22s 1.39E-03 5.OE+00 
SR-90 3.63E-04 1.3E+00 
TC-99 5.07E-02 1.8E+M 

TH-230 4.94E-03 1.8E+Ol 
TH-232 1.43E-03 5.lE+00 
u-234 3.11E-03 I.IE+Ol 
U-235n36 ' l.5lE-04 5.4E-01 
U-238 3.35e.cn I.2E+Ol 

NP-237 8.82E-05 3.2E-01 

RA-226 i.ioem ~ . ~ E + o I  

TH-228 1.5ae-03 5.6e+m 

Tan1 Pathway: O.OE+oC 

A d c  
Barium 

Cadmium 
chrdm 

Nickcl 

&rYfim .. 

- .  

TH-TOTAL 
U-TOTAL 
4,4'-DDE 
&ozo(a)mlhraccne 

Bcozo@)fluormLcne 
&ozo(a)py= 

:' , .. _ .  
2.73E-06 3.68-08 
3 . 2 8 ~ ~ 1 5  4 . 4 ~ 4 7  1.48-04 3 . 2 ~ ~  

3.55e-09 4 . 7 ~ - I I  
3.448-07 4.6E-09 . 

1.99E-06 2.7E-08 
9.888-06 1.3E-07 
6.17E-06 8.28-08 

1.06E-05 1.4807 

1.968-06 2.6E-08 

1.32E-05 1.8E-07 

1.438-12 1.9E-14 

3.368-06 4.5E-08 
2.2133-06 2.9E-08 
2.21E-06 2.98-08 
2.61E-06 3.5E-08 
3.98E-08 5.3E-IO 
6.138-08 8.2E-IO 
2 . 1 4 ~ ~  2.9~-08 
6.81e-07 WE-09 
4.67848 6.2E-10 
3.578-09 4.88-11 
2.14E-06 2.9E-08 
1.798-09 2.48-11 8 2E-01 2.9E-I 
8.218-07 1.1808 
8.59E-13 l.lE-14 l.lOE-01 I.0E-I 

Total Pathway: 3.2E-CI 

&nzo(g,h,Dpcrylac 
&nzo(L)fluoranthenc 
bis(2-Ethylhexyl) phthalate 
Carbazole 
chry=m 
Dibcnzo(a,h)anthraccnc 
Dibcozofurm 
Dieldrin 
hdcno(l,2,3-cd)pyrcnc 
Mcthylene chloride 
Phcnanthrcnc 
Toluene 

. -  

:NIC HAZARD 
Wrd 

IIlgCStianlSOil 
Compound Conc'n CSi lg )  && RfD(o) Hazard 

-137 0.50 1.9E-02 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
u-235n36 

. 0.23 8.5E-03 
0.12 4.5E-03 
0.05 1.9E-03 

30.80 I.lE+OO 
3.88 1.4E-01 
1.00 3.7E-02 

4.41 1.6E-01 
13.80 5.IE-01 
3.99 I.5E-01 

0.42 1.6E-02 
8.66 3.2E-01 

U-238 . 9.31 3.5E-01 
T O I ~  Pathway: o.oe+a 

BArium 0.00 O.OE+W 7.0E-02 O.OE+OC 
Beryllium 0.94 1.18-07 5.OE-03 2.lE-05 

chromium 13.90 1.68-06 5.0E-03 3.1E-01 
Lud 24.58 2.8E-06 
Nickel 0.00 O.OE+M 2.0E-02 O.OE+OC 
TH-TOTAL 36.70 4.IE-06 
U-TOTAL ' 29.58 3.3E-06 3.OE-03 1.l.E-03 
4.4'-DDE 0.00 O.OE+00 
Bcnm(a)mthraccoc 5.50 6.2e-07 

CIdmiUIl 0.00 O.OE+OO i.oe-03 O.OE+OC 

&nzo(a)pyrcoe 9.40 1.1E-06 
B&)fluoranthcnc 6.20 7.OE-07 
Bau&,h,i)pcrylcnc 6.20 7.OE-07 

blr(2-ElhylhcxyO phthalate 0.11 I.2E-08 2.OE-02 6.28-07 

ChrysCnC 6.00 6.88-07 
Diknzo(a,h)mthracenc 1.90 2.1E-07 
Dibcnzofurm 0.13 1.5E-08 4.00E-03 3.7E-0f 
Dieldrin 0.01 1.1E-09 
hdcno(l,2,3-cd)pyrcnc 6.00 6.88-07 
Mcthylcnc chloride 0.01 5.7E-10 6.10E-02 9.3E-OS 
Phsnanthrcnc 2.30 2.68-07 

Benzo(L)fluormthcnc 7.30 8.38-07 

Carbmlc 0.17 1.9E-08 

Tolucnc 0.00 O.OE+OO 2.00E-01 O.OE+O( 
Total Pathway: 4.2E-02 

T a l  Rad + Chcm 3.28-03 T&l Rad + Chcrn 4.2E-03 



- '  

Exkmal RadiatidSoil 
Canwund lnlaLC RID(c.1 Hmrd  
-137 2.0E-01 
NP-237 9.OE-02 
PU-238 4.78-02 
PU-2391240 2.OE-02 
RA-226 I.ZE+OI 
RA-228 1.5E+OO 
SR-90 3.9E-01 
TC-99 O.OE+OO 
TH-228 1.7E+OO 
TH-230 5.4E+W 
TH-232 1.6E+OO 
U-234 3.4E+OO 
U-235/236 1.6E-01 
U-238 3.7E+OO 

Total Pathway: O.OE+a m 

Barium O.OE+OO 
Bcryllium 3.9B-07 
Cadmium O.OE+OO 
chromium 5.7E46 
Lead 1 .OE-(U 
Nickel O.OE+OO 
TH-TOTAL O.OE+OO 
U-TOTAL I . 2~ -05  
4,4'-DDE O.OE+OO 
Bcnzo(a)mlhracene O.OE+OO 
Benzo(r)pyrcnc O.OE+OO 
Bcnzo@)fluoranthcne O.OE+OO 

Bcnzo(k)fluoranthenc O.OE+OO 
bis(2-Elhylhexyl) phlhalsV 1.W-08 
Carbazole O.OE+OO 
Chrysene O.OE+OO 

Diknzofuran o.oe+w 

Methylene chloride 8.28-OB 6 . 1 ~ m  I .~E-(I 

Benzo(g,h,i)pcrylcnc 7.7E-0.5 

Dibcnzo(r,h)anlbrsccnc O.OE+OO 

Dieldrin 1.2E-07 
indeno(l,2,3-cd)pyrcnc O.OE+m 

Phenanthrene 2.8E-OS 
Toluene O.OE+OO 2.OE-01 O.OE+a 

ToUI Pathway: 9.2E-C 

TABLE B3.CIO 
(continued) 

NONCARCI 

I 
Total Pathway: O.OE+a 

6.4E-02 O.OE+O 

S.0E-05 O.OE+O 
5.0~-05 7 . 8 ~ - a  

2.3e-03 ~.JE-O 

l.0E-03 O.OE+O 

1 . 5 ~ - 0 4  8.ie-o 

1 .BE-02 I .OB0 

Not rpplicablc 
2.9E-03 

8.28-02 

1.6E-06 

3.78-06 

I .4E-06 

1.OE-13 
To~nl Pnthway: O.OE+O 

O.OE+OO .TolOl: 1.OE-01 

, .. . .  . . .  tt 



TABLE 63.6-11 
WlURE, EXPANDED 'IRESPASSER 

OVlWlDEr SURFACE WATER 
CARClNffiENIC h 

I n g d d ~ o  w.rsr 
commurd Cmc'n(oCiciR) &k 

CS137 2.OE-04 1.56- 2.86-11 4.26-13 

NP-237 3.5641 2.66+01 2.26-10 5.7E-43 
p u - m  5.9643 4.5641 2.26-10 9.86-11 
pu-n91240 1.4643 1.0641 ,2.36-10 2.36-11 
RA-2% 1.5641 1.16+01 1.26-10 1.36-43 
RA-ZZE 2.86- 2.16+Ml 1.06-10 2.16-IC 
SR-90 2.0641 I.56+01 3.66-11 5.36-IC 
TC-99 4.16+@2 3.16+W 1.36-12 4.064l 

TH-228 4.16+02 3.16+01 5.56-11 1.76& 
TH-230 3.2643 2.4641 1.36.11 3.16-12 

TH-232 9.06-04 6.7E-02 1.26-11 8.16-13 

U-2% . I.16+01 8.06+@2 1.66-11 1.3641 
u - n 5 m  2.4641 1.86+01 1.66-11 2.86-IC 
u-nu 5.16+00 3.86+@2 2.86-11 1.164l 

SK 

I Dcrmal CodedSurhcc W&r 

I I I  
TdnlFwlnmy: 1.8646 Tdal P d w y :  0.06+0 

E?! 
4.26-13 
5.7E49 
9.86-11 
2.36-11 
1.3649 
2.16-10 
5.36-10 
4.0648 
1.x- 
3.16-12 
8.16-13 
I , 3648  
2.86-10 
1.1648 



CARClNGCENlC RISK 

1.U6-04 7.8649 
6.496iB 3.1847 
7.96646 3.86-10 
1.96645 9.46-10 
l.NJ643 7.7849 
9.01643 4.36-08 
4.59643 2.2648 
7.79643 3.7648 
5.15645 2.5649 
8.91647 4.38-11 
5.89643 2 . 8 6 a  
5.99645 2.9649 
1.60645 7.78-10 
3.IZE45 1.5649 
5.31847 2.56-11 
8.24645 3.9649 
1.98643 9.5649 
'2.76802 1.3846 
1.77646 8.56-11 
1.016-11 5.06-16 
2.22646 1.16-10 
4.29646 2.16-10 
3.54644 1.7848 
9.01646 4.38-10 
2.13648 1.06-12 

5.57643 2.7648 
3.52646 1.78-10 
2.52646 1.26-10 
4.28647 2.06-11 
2.10647 1.36-11 
1.35649 6.56-14 
3.08645 1.5649 
6,16847 2.98-1-11 
3.16645 1.5649 
I.27E46 6.18-11 
3.85646 1.86-10 

1 . 0 ~ ~ 4 8  ~.96-13 

3 . 0 ~ ~ 4 9  1.58-13 
6.12647 2.96-11 
7,97647 3.86-11 
8.73645 4.2649 
2.24646 1.16-10 
5.09646 2.46-10 
3 . 3 7 6 4  1.6E-12 
1.89E45 9.06-10 
I.ME-06 7.76-11 
1.39E-05 6.7E-IO 

1.86+00 1.4648 

4.38+00 1.6649 

3.4641 1.76-16 

7.78+00 7.88-12 
7.78+00 3.88-12 

1.16+00 1.96-10 
7.36+00 8.8E-IO 

9.0641 1.86-11 
3.8641 4.98-12 

1.4601 . 2.18-11 

2.0602 3.06-11 
1.36-02 7.96-13 
3.2601 5.9912 

8.16+00 2.48-10 
1.66+01 6.16-10 

2.06+00 3.26-12 
7.5643 6.86-12 

3.26.10 
1.6649 L.BE+m 
6.2648 . 
7.76-11 4.36+02 
1.96-10 
3.1E-09 
8.7649 
4.4649 
3.06-11 
5.06-10 
8.66-13 
5.7649 
5.86-11 
1.56-10 
1.86-10 
5.16-12 
7.96-10 
1.1649 
2.7E-07 
8.56-11 
3.26-14 3.8641 

O.OE+00 
7.2E49 
4.8649 
2.0648 
2.OE-IO I.Oti+Ol 
9.96-11 1.06+01 
3.8648 
o.o~+m 2.66+rn 

o.o~+m 2 . 1 ~ + m  
0.06+00 1.76+01 

0.06+00 8.8641 
6.96-11 
1.4E48 1.6602 

O.OE+OO 2.0602 
O.OE+OO 
O . O 6 + M  7.4602 
5.56-I2 

O.OE+OO 1.96+01 
I.5E-10 1.8E+O1 
1.3649 
9.36.09 

O.OEt00 
O.OE+OO 4.7E+00 
7.5E-10 7.SE43 

O.OE+OO 
7.IE4X 

O.OE+OO 

2.964 

3.364 

I .26-I 

2.184 
I ,084 

0.06+1 
0.06+( 
0.06+( 
0.06+( 

2.16- 

0.06+( 

O.OE+( 

0.06+( 
2.664 

O.O6+1 
5.66- 

3.35645 1.6649 TdUCOC I .4E48 
Tdal Wlhuev: 1.7648 T d  F'nthwy: 4.2E. 

1.7648 

3.5E-08 

1.26-14 

2.1649 
I ,0649 

1.96-10 
8.8s-IO 
1.86-11 
4.96-12 

2.3E-IO 

3.OE-11 
7.96-13 
5.98-12 

2.46-10 
3.2E49 

3.2E-12 
1.26-1 I 

TucnlRnd t Chcm 4.2648 Tad:  1.8E 

I 
' I  

. I  



a 

' 

a 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
rnma 

rn-232 

u-235m 

TH-230 

U-234 

U-238 

? 
6\ 
8 

c c Y 

NONCARCINOCBMC HAZARD 
RsdMboltpard I 

3.5641 
5.96-03 
I ,4643 
1.5641 
2.86- 
2.0641 

4.16+02 
4.16+02 
3.26-03 
9.0644 

1.16+01 
2.4641 

5.16+00 

2.66+01 
4.5641 
1 .OE41 
1.16+01 
2.16+00 
1.56+01 
3.16+0( 
3.16+00 
2.4641 
6.764t2 
8.06+02 
1.86+01 
3.86+02 



TABLE B.3.6-11 
( b h U e d )  

NONCABCINOCGNIC H A U  BD 
ChanleplHnZprd 1 

1 l l g u t i a n I a  w e  
cme'nfrm!L) && 

3.3645 5.3649 4.0644 1.3645 
2.9601 1.8645 
6.4642 3.2646 
5.0645 5.0646 
5.06-05 1.2645 
2.3843 4.5646 
2.4602 1.2646 
1.4802 1.0646 

4 . 2 6 3  3.8647 
4.5645 6.2E-08 

1.OE.03 1.9647 
4.0643 1.3647 
2.5601 2.3646 
7.0645 2.4647 
3.5601 7.4E46 
7.5602 5.06.08 
1.5601 5 . 8 6 3  
5.4641 5.16.10 

1.96.03 9.7646 

8.3642 1.9647 
1.3641 4.96UJ 

40 
Ln 

c.l 
U U 

OI 
P 

i 

, 

1.6644 2.6648 
6.5643 1.0646 
8.0646 1.3649 
2.0E45 3.1649 
1.6601 2.6648 
9.0644 1.4647 
4.6E01 7.4648 
7.8601 1.2647 
5.2645 8.3649 
8.9647 1.48-10 
5.9601 9.4648 
6.06-05 9.6649 
1.6645 2.6649 
3.1645 5.0649 
5.3647 8.56-11 
8.2E-05 1,1648 
2.0E01 3.2E48 
2.8602 4.4646 
1.8646 2.86-10 
1.08-11 1.7645 
2.2646 1.66-10 
4.3646 6.96-10 

9.0646 1.5E-09 
2.1648 3.46-12 

3.5644 5.7648 

1.0~48 1.76-12 
5.6E01 8.9648 
3.5646 5.66-10 
2.5646 4.06-10 
4.1647 6.96-11 
2.7647 4.36.11 
1.4E49 2.28-13 
3.1E-05 4.9649 
6.2647 9.96-11 
3.2645 5.1649 
1.3646 2.06-10 
3.9646 6.26-10 
3.0649 4.96-13 
6.1647 9.86-11 
8.0847 1.36-10 
8.7645 1.4648 
2.2646 3.66-10 
5.1646 8.26-10 
3.4848 5.48-12 
1.9645 3.0649 
1.6646 2.68-10 
1.4645 2.2649 

3.0644 8.8645 
7.0602 1.5645 
5.0643 2.6647 
1.0643 3.1646 
5.0643 5.1646 
4.0602 3.6646 
2 . 0 ~ 0 2  1.7~46 

i.4641 5.9648 
3.0601 4.8E47 
5.0643 1.96-05 
2.0EUZ 4.8647 
5.0643 5.1647 
5.0643 1.0646 
7.0645 1.2646 
7.0643 1.9E46 
3.0641 I.IE47 
3.0643 1.5643 
6.0641 4.76-10 

6.0602 5.96-09 

i . 0 ~ 4 1  s.mm 
3.0641 4.86-09 

4.06+03 2.2648 

2.0602 2.5647 
1.4643 7.1648 

1.0841 4.96-12 

5.06-05 2.6646 

4.0602 9.0649 
4.0602 2.0648 

6.1642 5.0648 
&OEM 6.48-09 
3.0642 7.4848 

i.oB+m 1 .4~-08  

Tducoc 3 . 4 6 4  5.4E-09 2.0641 2.7848 
T d  Mumy:  1.66M 

Tdnl RSJ + Chcm 1.6EM 

5.1649 
2.0647 
2.56-10 
6.26-10 
1 ,0648 
2.8648 
1.4648 
9.88-11 
1.6649 
2.86-12 
1.8648 
1.96-10 
5.06-10 
5.96-10 
i . m i  

1 . 7 ~ 4 9  
8.wm 

2.6649 

2.86-10 
1.06-13 

O.OB+a) 
2.3648 
I .6E48 
6.46&8 
6.76-io 

o.o~+m 
0.06 t m 

o.o~+m 

3.26-10 
1.2647 

O.OE+OO 

2.36-10 
4.4648 
o.os+m 
o.oci+m 
0.06+00 
O.OE+OO 
1.8E-11 

O.OB+a) 
4.88-10 
4.48-09 
3.OE48 

O.OE+m 
O.OE+CQ 
2.4849 

2.3847 
4.7848 

O.OE+Oo 

3.66+00 3.4648 

1.8EU.2 2.5646 

8.5602 2.16-10 

4.5645 I.IE45 
9.0641 4,9649 
1.7642 1.8646 

6.IE.02 4.0848 

1.3E-02 1.8E-05 
2.0E-01 2.4847 

3.lE45 
1.1644 
I. 86-05 
5.3646 
1.5645 
9.6646 
&BE46 
4.7646 

4.4647 
5.4647 
2.9645 
6.7647 
6 . 4 6 a  
3.4646 
1.5646 
9.3846 
1.6647 
7.3643 
9.96-10 

5.9E44l 

7.6647 
5.0647 

2.7646 
7.1648 

2.26-10 

1.3645 
1.9648 
1.8E46 
2.0648 

9.0648 
6.4649 
I .8EU5 
2.6E47 

I 
Tdnl Palbuuy: 5.9643 

TulnlRnd t Chsm 5.9643 p- 



TABLE B.&ll(a) 

ACTIVE PLYASH PILE: SURFACE MATERIAL (RME VALUES) 
CARCINOGENIC RISK 

RISKS DUE TO BACKGROUND FUTURE, ON-PROPERTY (SOUTH FIELD) FARMER] 

Inhalation of ParticulateslSoil 
Compound Conc'nin Air(pCilm31 m 

NP-237 O.OOE+OO O.OE+OO 2.98-08 O.OE+OO 

IngestionlSoil 
Compound Conc'nbCilg) fi w Rirk 

NP-237 O.OE+OO O.OE+OO 2.2E-IO O.OE+OO 
PU-238 

~RA-226 
PU-239I240 

R,A-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
'U-235I236 
U-238 

Chemic 
lnhslation of Particulstes/Soil 

Compound Conc'n Im~lm3) - Intake m 
Arrenic 4.348-08 2.8E-09 I .5E+OI 4.2E-08 
Barium 5.238-07 3.48-08 
Beryllium 4.508-09 2.9E-IO 8.4E+W 2.4E-09 
Chromium 8.708-08 5.6E-09 4.IE+OI 2.3E-07 
Cobalt 8.22E-08 5.38-09 
Copper 6.45848 4.2E-09 

Lead 1.448-07 9.38-09 
Molybdenum O.OOE+OO O.OE+OO 
Nickel 9.508-08 6.26-09 

Cyanide l.13E-09 7.3E-ll 

tselenium 5.40E-09 3.SE-IO 
Thallium 4.35849 2.8E-IO 
Tolutne O.OOE+OO O.OE+OO 
Vanadium 1.678-07 I .  1 E-08 
IZinc 3.22E-07 2.  I E-08 

O.OOE+OO 
O.OOE+OO 

9.2lE-06 
8.55E-06 

O.OOE+OO 
8.398-06 
I . I2E45 
8.09E46 
7.77E-06 
6.60E-07 
8.08846 

O.OE+OO 
O.OE+OO 
l.lE+OO 
9.9E-01 

O.OE+OO 
9.7E-01 
I .3E+00 
9.4E-01 
9.0E-01 
7 .7EM 
9.4E-01 

3.9E-08 O.OE+OO 
3.86-08 O.OE+OO 
3.OE-09 3.2E-09 
6.9E-IO 6.8E-IO 
6.2E-I I O.OE+OO 
7.8848 7.6648 
2.98-08 3.8E-08 
2.88-08 2.68-08 
2.68-08 2.3E08 
2.5E-08 1.9E-09 
5.2E-08 4.98-08 

Total Pathway: 2.2E-0' 

Total Pathway: 2.8E-0 

PU-238 O.OE+OO O.OE+OO 2.2E-IO O.OE+OO 
IPU-2391240 O.OE+OO O.OE+OO 2.3E-IO O.OE+OO 
RA-226 1.2E+OO 5.4E+03 1.2E-IO 6.5E-07 
RA-228 l.lE+OO S.OE+03 l.OE-IO 5.0E-07 
SR-90 O.OE+OO O.OE+OO 3.6E-ll O.OE+OO 
TH-228 l.lE+OO 4.96+03 5.5E-ll 2.7E-07 
TH-230 I.SE+OO 6.68+03 1.3E-I I 8.6E-08 
TH-232 l.lE+OO 4.88+03 ' I.2E-ll 5.7E-08 
U-234 I .OE+OO 4.68+03 1.6E-I I 7.3E-08 
U-2351236 8 . 8 E M  3.9E+02 1.6E-I I 6.2E-09 
U-238 l.lE+OO 4.78+03 2.8E-ll 1.3E-07 

I 
Toul Pathway: I .8E-0( 

isk 
Ingestiodloil 

Compound Conc'n(mdkg) lntaLe w Risl; 
Arsenic 5.8E+OO 1i4E-05 1.8E+OO 2.5E-05 
Barium 7.OE+01 1.7E-04 

Chromium I .2E+OI 2.9E-05 
Cobalt l . lE+OI 2.7E-05 
Copper 8.6E+OO 2.IE-05 
Cyanide I.5E-01 3.78-07 

Molybdenum O.OE+OO O.OE+OO 
Nickel 1.3E+OI 3.1E-05 
Selenium 7.2E-01 I .8E-06 

Beryllium 6.OE-01 1.5E-06 . .  

Lead 1.9E+OI 4.7E-OS , 

Thallium S.8E-01 I .4E-06 
Toluene O.OE+OO O.OE+OO 
Vanadium 2.2E+OI S.SE-05 

4.3E+OI 1.1E-04 Zinc 

Total Pathwey: 2.SE-0: 

Totd Rad + Chem 4 .9847 Total Rad + Chem 2 7E-05 
I '  FER\CRU2RIUBQ\ABSU)NRF.XLS\12/29/93; 10:39 AM 



TABLE 8.4-1 I(a) (continued) 

Dennnl Contact/Soil External RediatiodSoil 
Compound Conc'nbCild lnlakc Risl; 

Not applicable 

Totnl Pathway: O.OE+a 

NP-237 
PU-238 
PU-239f240 
RA-226 
RA-228 

TH-228 
TH-230 
TH-232 
U-234 
U-235f236 
U-238 

O.OE+OO 
O.OE+OO 
O.OE+OO 
I.ZE+OO 
l.lE+OO 
O.OE+OO 
l.lE+OO 
I .SE+OO 
l.lE+OO 
I.OE+OO 
8.8E-02 
l.lE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
5.IE+Ol 
4.7E+OI 

4.6E+01 
6.2E+01 
4.SE+OI 
4.3E+OI 
3.7E+OO 

O.OE+OO 

4.5E+OI 

4.38-07 O.OE+OO 
2.8E-I I O.OE+OO 
2.7E-I I O.OE+OO 
1.2E-08 6. I E47 
2.98-06 I .4E-04 

O.OE+OO O.OE+OO 
5.6E-06 2.6E-04 
S.4E-I I 3.4E-09 
2.6E-I I I .2E-09 
3.OE-I I I .3E-09 
2.4E-07 8.8E-07 
3.6E-08 I .6E-06 

Total Pathway: 4.0E-0~ 

Demur1 Contact/Soil 
Compound lnleke SF(denr.1 Risl; 

Arsenic 4.68-07 1.8E+OO 8.48-07 
Barium S.SE-05 
Beryllium 4.7E-07 
Chromium 9. I E46  
Cobalt 8.68-06 
COPPe! 6.8E-07 
Cyanide 1.2E-07 

Molybdenum O.OE+OO 
Nickel S.OE-07 

Lead I SE-OS 

Selenium 5.7E-07 
Thallium 4.66-07 
Toluene O.OE+OO 
Vanadium 1.8E-06 
Zinc 3.4E-05 

I 
Total Pathway: 8.4E-0 

Tutal Rad + Chem 8.4E-07 
FER\CRU2Rl\ABQ\ABSU)NRF,XLS\12/29/9~; 10:39 AM 

emkal Risk 
Exfcrnnl Radiafion/Snil 

Not applicable 

O.OE+OO 
O.OE+OO 
O.OE+OO 
I .3E-06 
1.4E-04 

O.OE+OO 
2.6E-04 
I .3E-07 
8.SE-OS 
9.8E-08 
8.9E-07 
I AE-06 

2.6E-05 

2.4E-09 
2.3E-07 

Total Pathway: O.OE+Oc 

Total Rad t Chem 4 . O E - 0 4 7 1  

a , .  . .  . ..  



w .  
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TABLE B.4-1 I(e) (contbued) 

NP-237 
PU-238 
PU-239t240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 . ' 

U-239236 
U-238 

:r- . i .. . 
c '> 

h NONCA RCINOC, 

Inhalation of ParticulateslSoil 
Compound Conc'n-Air(pCilm3) M RfDo Hazard 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

9.2lE-06 l . lE+00 
8.55E-06 9.9E-01 

0.00E+00 O.OE+OO 
8.39E-06 9.7E-01 
I.IZE-05 1.3E+00 
8.098-06 9.4E-01 
7.77846 9.OE-01 
6.608-07 7.78-02 
8.08E-06 9.4E-01 

Chemical 
Inhalation of ParticulatedSoil 

Compound Conc'n (melm3) - Inrake R1D(I) 
Arsenic 4.348-08 2.88-09 
Barium 5.23547 3.46-08 1.4E-04 2.4E44 

Chromium 8.70E-08 5.6E-09 
Cobalt 8.22E-08 5.3E-09 
Copper 6.45E-08 4.2E-09 

Lead 1.44E-07 9 . 3 8 4 9  
Molybdenum 0.00E+00 O.OE+OO 
Nickel 9.508-08 6.2E-09 

Beryllium 4.508-09 2.9E-IO 

Cyanide 1.13E-09 7.3E-II ' 

Selenium 5.40E-09 3.5E-IO 
Thallium 4.35E-09 2.8E-IO 
Toluene 0.00E+00 O.OE+OO 
Vanadium 1.678-07 I .  I E 4 8  
Zinc 3.228-07 2. I E 4 8  

I 
Total Pathway: 2.4E-O 

0 
I '  FER\CRU2RI\ABQ\ABSLDNRF.XLS\12/29/93; 10~39 A M  

Total RnJ  t Chem 2.4E-01 

IC HAZARD 
zard 

IngcstiodSoil 
Compound Conc'n (pCi/d Inrsl;e RfDo Hezard 

NP-237 5.5E+00 2.48+04 
PU-238 7.2E-01 3.28+03 
PU-239R40 3.3E-01 1.5E+03 
RA-226 4.6E+00 2.OE+04 
RA-228 3.2E+00 1.4E+04 
SR-90 4.5E+00 2.OE+04 
TH-228 3.8E+00 1.7E+04 
TH-230 3.7E+00 1.6€+04 
TH-232 2.7E+00 I.2E+04 
U-234 3.6E+00 1.6E+04 
U-235t236 1.6E-01 7.IE+02 
U-238 ' 3.bE+00 1.6E+04 

I 
Total Pathway: O.OE+O( 

Compound 
Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 

Zinc 

Conc'n (melkd 
5.8 

69.7 
0.6 

11.6 
. I  I .o 

8.6 
0.2 

19.2 
0.0 

12.7 
0.7 
0.6 
0.0 

22.3 
42.9 

Intake - 
I .4E-05 3.0E-04 
1.7E-04 7.OEM 
I.SE-06 S.OE-03 
2.9E-05 S.OE-03 
2.7E-05 
2.IE-05 4.0E-02 
3.76-07 2.OEM 
4.7E-05 

O.OE+OO 5.0E-03 
3. I E-05 2 .OEM 
I .8E-06 5.OE-03 
I .4E-06 7.OE-OS 

O.OE+OO 2.OE-01 
5.5E-05 7.0E-03 
I . I E-01 3 .OE-01 

Total Pethu*ay: 

Hszsrd 
4.8E-02 
2.5E-03 
3.OE-04 
5.7E-03 

5.3E-04 
I AE-05 

O.OE+OO 
I .6E-03 
3.6E-04 
2.OE-02 

O.OE+OO 
7. BE-03 
3 5E-04 

8.7E-0: 

Total Rad + Chrm 8.7E 02 

. .  - .  c- . .. 



NO 
' Radii I Dermal ConhctlSoil 

? 
c1 
U 
Y 

Not applicable 

Total Pathway: O.OE+OI 

Cyanide 
Lend 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 

Chen 
Dermal ConhcUSoil 

Compound M RfDfderm) Hazard 
Arsenic 4.68-07 2.98-04 1.6E-03 

Beryllium 4.78-07 5.OE-05 9 .5843 
Chromium 9.1E-06 2.38-03 4.IE-03 
Cobalt 8.68-06 

Barium 5.5E-OS 6 . 4 E M  8.6644 

Copper 6 . 8 8 4 7  2.48-02 2.8E-05 
1.2E-07 1 .4EM 8.2546 
I SE-05 

O.OE+OO 1.9E-03 O.OE+OO 
5.0E-07 I.0E-03 5.0E-04 
5.7E-07 4.0E-03 I .4E-04 
4.68-07 7.OE-05 6.5E-03 

O.OE+OO 6.OE-03 O.OE+OO 
I AE-06 3.56-04 5.0E-03 
3.4E-05 7.58-02 4.56-04 

I 
Total Pathway: 2.9E-0: 

TWII Rad + Chem 2.9E-02 
I '  FER\CRUZRI\ABQ\ABSU)N WF.X IS\ 12/29/93; I0:39 A M  

!A RCINOG ENIC HA2.4 R D 
In Hazard 

External RadintiodSoil 
Compound . RfDo Hazard 

2.3E + 02 
PU-238 3.OE+OI 
NP-237 

PU-239l240 1.4E+OI 
RA-226 I .9E+02 
RA-228 I .3E+02 
SR-90 1.9E+02 
TH-228 1.6E+02 
TH-230 I .SE+02 
TH-232 l . lE+02 
U-234 I.SE+02 
U-235Q36 6.7E+OO 
U-238 I S E + M  

Total Pathway: O.OE+O 

d Hazard 

I External RadiatiodSoil 
I Compound RIDlo) Hazard 

Not applicable 

4 . 9 E M  
3.6E43 
9.78-03 
9.8543 

5.6E-04 
2.78-05 

O.OE+OO 
2. I E-03 
5.0E-04 
2.7E-02 

O.OE+OO 
I .3E-O2 
8.OE-04 

Total Pathway: O.OE+O 

Tcilal Rad t Chrm O.OE+OO 

. . '  . .  c -  . .. 



-> . . .. . . .  

IngestiodGroundwater 
Compound Conc'n 6CiIL) m 

N P-23 7 O.OEt00 O.OEt00 2.2E-IO O.OE+OO 
SR-90 4.98-03 2.4EtO2 3.6E-ll 8.78-09 
U234 7.98-02 3 .9Et03  1.6E-ll 6.2848 
U23Sl236 7.1E-03 3.SE+02 1.6E-ll 5.6E.09 
U238 7.9E-02 3 .9Et03  2.8E-11 l.IE-07 

*-. InhalatiodQroundwater 

Not applicable 

IngestiodQroundwater 

Arsenic , 0.00Et00  O.OE+OO I.SE+OO O.OE+OO 
Beryllium 0 .00Et00  O.OEt00 4.3E+00 O.OE+OO 

U-Total 2.388-04 6.SE-06 
I ,2-Dichloroethane 0.00Et00 O.OEt00 9.IE-02 O.OEt00 
Vinyl chloride 0 .00Et00  O.OEt00 1.9E+00 O.OEt00 

Compound Conc'nImalL) m 

L a d  6.79E-09 1.9E-IO 

E .  
Y U 

th m 
\o 

InhalatiodQroundwetcr 
Compound U W R i 6 L ;  

Arsenic O.OE+OO 
Beryllium O.OE+OO 

U-Total 2.4E-05 
1.2-Dichloroethanc O.OEt00 9.10E-02 O.OEt00 
Vinyl chloride O.OE+OO 3.00E-01 O.OE+OO 

L a d  7.OE-IO 

Total Red t Chcm 1.9E-07 Total Rad + Chem O.OE+OO 

I 1  FER\CRU2RIUBQUBGWONRF.XLS\12129/93; IO: 14 AM 



TABLE B.4-110) (coohued) 

Chemical Risk 
Dermal ContacUOmundwrtcr 

Arsenic O.OE+@ I.SE+OO O.OE+OO 
Beryllium O.OE+OO 4 . 3 8 + 0 2  O.OE+OO 

U-TOUI 4.88-08 
I ,2-Dichloroethane O.OE+OO 
Vinyl chloride O.OE+OO 1.9E+OO O.OE+OO 

Intake SF(derm) RiaL Compound - 

Lead S.4E-IS 

CARCINOGEMC RISK 
Radiatioo Risk 

Dermal ContectlOroundwrter 

O.OE+OO 
O.OE+OO 

O.OE+OO. 
O.OE+OO 

Not applicable 

Tom1 Pithwry: O.OE+OO 

I 
FER\CRU2RI\ABQ\ABGWONRF.XLS\12/29/93; IO: 14 AM . a  

O.OE+OO 
1 8.7E-09 

6.2E-08 
5.6E-09 
I.IE-07 

, 



P-' 
cp 
w 
0 

1 1  

TABLE B.411(b) (conhued) 

NONCARCINOGENIC HAURD 
I Radiation Hazard I 

IngestiodQroundwater I I  InhalatiodQroundwater 
Compound Conc'nhCiIL) & RfDlo) Hazard 1 1  I 

O.OE+OO O.OE+OO 
4.96-03 2 . 4 6 + 0 2  Nor applicable 

0.1 3.9E+03 
U2351236 7.1E-03 3 . 5 E t 0 2  

0.1 3 .98+03  

Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

Chemical Hnzar 
IngestiodGroundwater 

Compound Conc'nhaIL)  & RfDo Hazard 
Arsenic O.OE+OO O.OE+OO 3.0E-04 O.OE+OO 
Beryllium O.OE+OO 0.OEtOO 5.0E-03 O.OE+OO 

U-T~tal  2.48-04 6.5E-06 3.0E-03 2.2E-03 
I .2-Dichloroethane O.OE+OO O.OE+OO 
Vinyl chloride 0.OEtOO 0.OEtOO 

Lead 6 . 8 8 4 9  1.9E-IO 

* .  . . . .  . . .  

InhalatiodOmundwarer 
Compound - Intake R1D(I) 

Arsenic O.OE+OO 
Beryllium O.OE+OO 

U-To~rl 2.4E-05 
I ,2-Dichloroethane O.OE+OO 
Vinyl chloride O.OE+OO 

Lead 7 .OE- I O  

Total Pathway: 2.2E-03 

Total Rad + Chem 2.2E-03 

Total Pathway: 0.OEtOO 

Total Rad + Chem O.OE+OO 

I 

FER\CRUZRIUBQ\ABGWONRF.XLS\I 2/29/93; I O :  14 AM 



. 

FER\CRU2RI\ABQ\ABGWONRF.XLS\12/29/93; IO: 14 A M  

TABLE B.4-ll(b) (conhued) 

NON-CARCINOGEMC HAURD 1 

Radiation Hazard 

I Chemical Hazard 
Dcmul ContactlQroundwater I 

I 
~ ~ . .  ~~ ~~ 

Intake . RfDldcrrnl Hazsrd Compound - 
Arsenic O.OE+OO 2.98-04 O.OE+OO 
Beryllium O.OE+OO 5.OE-05 O.OE+OO 
Lead 5.4E-I5 
U-TOUI 4.8E-08 1.5E-04 3.2E-04 
I ,2-Dichloroelsne O.OE+OO 
Vinyl chloride O.OE+OO 

Tom1 Pathway: 3.2E-04. 

O.OE+OO 
O.OE+OO 

2.SE-03 

Tolal Rad + Chcm 3.28-04 

. .  



? 
6\ 
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4 
w 
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T h L E  B.4-ll(c) 
RISKS DUE TO BACKGROUND FUTURE ON-PROPERTY (SOUTH FIELD) FA1 

ACTIVE FLYASH PILE: HOME CROWN PRODUCE (Dum AFF 
CARCINOGENIC RISK 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 
U-Total 

R 

E 
MER (RME VALUES)] 
:CTED) 

IngestionlHomegrown Produce 
Compound Conc'n in Plants b C i / k d  - Intake - Risk 

NP-237 0.00E+00 O.OE+OO 2.2E-IO O.OE+W 
PU-238 0 .00Et00  O.OE+OO 2.2E-10 O.OE+W 
PU-239l240 0 .00Et00  O.OE+OO 2.3E-IO O.OE+W 
RA-226 3.16E-01 4.7E+M 1.2E-IO 5.7E-08 
RA-228 2.93E-01 4.4E+02 I .OE-10 4.4E-08 
SR-90 0.00E+00 O.OE+OO 3.6E-ll O.OE+W 
TH~228 2.86E-01 4.3E+02 5.5E-I I 2.48-08 
TH-230 3.83841 5.7E+M I .3E-I I 7.4E-09 
TH-232 2.768-031 4.IE+02 1.2E-ll 4.9E-09 
U-234 2.66841 4.OE+02 1.6E-I I 6.48-09 
U-235l236 2.26E-02 3.4E+OI 1.6E-ll 5.2E-la 
U-238 2.77E-01 4.IE+M 2.8E-ll I .2E-08 

Totnl Pathway: I.5E-07 

Chemical Risk 
IngcstiodHomegrown Produce 

Compound Conc'n in Plants h e / k g )  - Intake SJoJ - Risk 
I .ME46 
I .87E-O5 
I S4E-07 
2.98E46 
2.81E-06 
2.26E-06 
1.08E-07 
4.998-06 

0.00E+00 
3.3 1 E 4 6  
I .85E-07 
1.488-07 

0 .00Et00  
5.71E-06 
I .64E-05 

0.00E+00 

I 3E-09 
I .6E-08 

2.5E-09 
2.48-09 
I .9E-09 

4.2849 
O.OE+OO 
2.8E-09 

I .3E-IO 

9.OE-I 1 

I .5E-IO 
1.2E-IO 

O.OE+OO 
4.8E-09 
I .4E-08 

O.OE+OO 

I .8E+00 2.2E-09 

4.3E+00 5.5E-IO 

' O.OE+OO 
O.OE+OO 
O.OE+OO 

5.7E-08 
4.48-08 

O.OE+OO 
2.4E-08 
7.4E-09 
4.9E-09 
6.4E-09 

I .2E-08 
5.2E-IO. 

2.28-09 

5.5E-IO 

I 1  

FER\CRU2RI\ABQ\ABVONRFD.XIS\I 2129193; 9 5 2  AM 

Total Pathway: 2.7E-09 

Total Rad t Chem Tolplt 1.6E-07 

.. . . .. yr 



? 

9 
H U U 

P 

~ ~~ ~~ 

IngtstiodHomegrown Product 
Compound Conc'n in PhtK (pCi/k@ - Intake Rist 

NP-237 
PU-238 
PU-239040 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

TABLE B.4-ll(c) (conlioued) 

ACTIVE FLYASH PILE HOME CROWN PRODUCE (GROUNDWATER AFFECTED) 
CARCINOGENIC RISK 

I Rsdindoa Risk I 

O.OOE+OO 
O.OOE+UJ 
O.OOE+OO 
O.OOE+O 
O.OOE+OO 

3.41EM 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO. 

3.89841 
3 .50EM 
3.89641 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
5.8E+02 
5.2E+OI 
5.8E+02 

J.IE+OI 

2.2E-IO 
2.2E-IO 
2.3E-IO 
I .2E-lO 
I .OE-IO 
3.6E-ll 
5.5E-II 
I .3E-I I 
I .2E- I 1 
1.6E-ll 
I .6E-I I 
2.8E-ll 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1 .8E49 
O.OE+OO 
O.OE+OO 
O.OE+OO 

9.35-09 

I .6E48 
8.IE-IO 

I 1 
701.1 Pathway: 2.8E-08 

r .  Chemical Rick 
_ _ _ _ _ ~  

1nges:odHomegrown Produce 

Arsenic . O.OOE+OO O.OE+OO 1.8E+OO O.OE+OO 
Barium O.OOE+OO O.OE+OO 
Beryllium O.OOE+OO O.OE+OO 4.3E+OO O.OE+OO 
Chromium 0.OOEtOO O.OE+OO 
Cobalt O.OOE+OO O.OE+OO 
Copper O.OOE+OO O.OE+OO 
Cyanide O.OOE+OO O.OE+OO 

Molybdenum 7.56E-05 6 .3648 

Compound Conc'n in Plants ImalkQ m. Risk 

Lead 3.38848 2.8E-ll 

Nickel 0.00E+OO O.OE+OO 
Selenium O.OOE+OO O.OE+OO 
Thallium 0.00E+OO O.OE+OO 
Toluene O.OOE+OO O.OE+OO 
Vanndium O.OOE+OO O.OE+OO 
Zinc O.OOE+OO O.OE+OO 
U-Ttltal 1.17E-03 9 .8847 

Total Pathway: O.OE+Oc 

FER\CRU2RI\ABQ\ABVON RFW.XU\I 2/29/93; 953 AM I 1  

M 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
I .8E49 

O.OE+OO 
O.OE+OO 
O.OE+OO 

9.38-09 
8.  I E - I O  
I .6E-08 

O.OE+OO 

O.OE+OO 

Totid 
Dust 81 Groundwater 

Affect4 

O.OE+OO 

O.OE+OO 
O.OE+OO 

5.7648 
4.4E48 
I.8E-09 
2 .4648 
7 .4849 
4.9E-09 
I .6E48 
I .3E49 
2.8E48 

2.2E-09 

5.5E-IO 

Total Rad + Chem 2.8E-08) Tutu/: 2.8848 I .9E-071 



TABLE B.4-11(c) (conhued) 

, . 

ACTIVE FLYASH PILE: HOME GROWN PRODUCE (DUST AFFECTED) 
NONCARCINOGENIC HAZARD 

Radiation Hazard 
IngestiodHomegrown Produce 

ComDound Conc'n in Plant8 b C i / k d  && R1Dlo) !&g& 
NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
'U-235t236 
U-238 

O.OE+OO O.OE+OO ' 2.UE-01 U.UE+OO 

5.7E-06 4.8649 7.OE-03 6.8E-07 
I .6E-05 I .4E-08 3.OE-01 4.6648 

U-TIII~I O.OE+OO O.OE+OO 3.0E-03 O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

3.2E-01 
2.9E-01 

O.OE+OO 
219E-01 
3.8E-01 
2.8E-01 
2.7E-01 
2.38-02 
2.8E-01 

U.UE+OU 

6.8E-07 
4.6648 

O.OE+OO 

1 
T a l  Pathway: O.OE+OO 

Cbemicd Hazard 
IngestiodHomegmwn Produce 

Compound Conc'n in Plants h d k &  RfDo !&g& 
Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 

I SE-06 
I .9E-05 
I SE-07 
3 .OE-06 
2.8846 
2.3E-06 
I.IE-07 
5.OE-06 

O.OE+OO 
3.38-06 
I .RE47 
I SE-07 
. ._ .. 

I .3E-09 
I .6E48 

2.5E-09 
2.4E-09 
I .9E-09 

I.3E-IO 

9.OE-1 I 
4.28-09 

O.OE+OO 
2.8E-09 
I.SE-10 
I.2E-IO 
. _ _  ._ 

3 .OE-04 
7.0E-02 
5.0E-03 
S.0E-03 

4.0E-02 
2.0E-02 

S.OE-03 
2.0E-02 
5.0E-03 
7.0E-05 
- _ _  -. 

4.2546 
2.2E-07 
2.6E-08 
5.0E-07 

4.76-08 
4.5849 

O.OE+OO 
I .4E-07 
3.1E-08 
I .8E46 

- -- _ _  

0.0 
2.2E-07 
2.68-08 
5 .OE-07 

4.7E-08 
4.5E-09 

O.OE+OO 
I .4E-07 
3.1E-08 
I .8E-06 

- _ _  -- 

FER\CRU2RI\ABQ\ABVONRFD.XU\l2/29/93; 952 AM I I  
Tqtal Rad + Chrm 7.6E-06 Total: 7.66-06 

I ,  . .  



TABLE B.4-ll(c) (conhued) 

' 

ACTIVE FLYASH PILE: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

NP-237 O.OE+OO ' 
PU-238 . O.OE+OO 
PU-239t240 O.OE+OO 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235i236 
U-238 

NONCARCINOGENIC HAZARD 

I 3.0E-03 3.3E-041 3.38-04 3.3E?4 

IngesliodHomegrown Produce 

Compound Conc'n in Plants (pCi/k& !g& RfDo Hezard 

O.OE+OO 
O.OE+OO 

3.48-02 
O.OE+OO 
O.OE+OO 
O.OE+OO 

3.9E-01 . 
3.5E-02 
3.9E-01 

Total 
Dust 81 Groundwater 

ToJ&l A f f e t d  

1 
Toil Pnthway: O.OE+OC 

IngestiodHomegrown M u c e  
Compound Conc'n in Plants (malkg) RfDo Hazard 

Arsenic 
Barium 
Beryllium 

Chromium 
Cobalt 
Copper 
Cyanide 

Lead 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 

Vanadium 
Zinc 
U-Total 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

3.48-08 2.8E-I I 
7.6E-05 6.38-08 

O.OE+OO , O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
I .2E-03 9.8E-07 

3.0E44 O.OE+OOl O.OE+OO 4.28-06 
7.0E-02 O.OE+OC 
S.0E-03 O.OE+OC 
5.0E-03 O.OE+OC 

4.0E-02 O.OE+OO 
2.OEM O.OE+OO 

S.0E-03 I .3E-05 
2.0E-02 O.OE+OC 
5.OE-03 O.OE+OC 
7.0E-05 O.OE+OC 
2.OE-01 O.OE+OC 
7.0E-03 O.OE+O( 
3.OE-01 O.OE+M 

I 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 

I .3E4S 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.26-07 
2.6E-08, 
S .OE-07 

4.7648 
4.5E-09 

I .3E-0S 
I .4E-07 
3.IE-08 
I .8E-06 

O.OE+OO 
6.86-07 
4.6E-08 

1 1  
FER\CRU2RI\ABQ\ABVONRFN'.XIS\l2/29/93; 9:53 AM 

Total  Rad + Chem 3.4E-04 Total: 3.4E-04 3.5E-04 

- a  a 



TABLE B.4-11 (d) 
RISKS DUE TO BACKGROUND [FUllJRE ON-PROPERTY (SOVCII FIELD) FARhIER (RhlE VALUES)] 

A C n V E  FLYASH PILE: B m  AND MILK (DUST AFFECTED) 
CARCINOGENIC RISK 

Cha 
IngestiodBeef 

Compound Conc'n in Beef Irnnlkd - Intake $JoJ 

Arsenic 1.948-07 2.OE-IO 1.8E+OO 3.SE-IO 
Barium 1.76E-07 1.8E-IO 
Beryllium 9.998-09 I.OE-I I 4.3E+OO 4.4E-I I 
Chromium 1.07EW I.IE-09 
Cobalt 3.66EM 3.8E-09 
Copper 1.48E-06 I.SE-09 
Cyanide S.97E-13 6.IE-16 
Lead 9.E4E-08 9.9E-I I 
Molybdenum O.OOE+OO O.OE+OO 
Nickel l.3lE-06 1.3E-09 
Selenium 1.81E-07 1.9E-10 
Thallium 3.86E-07 4.OE-IO 
Toluene O.OOE+OO O.OE+OO 

Zinc 1.09E-W I.lE-07 
U-Total O.OOE+OO O.OE+OO 

Vanadium 9.28E-07 9.5E-IO 

Total Pathway: 3.9E-I( 

IngestiodBeef I I  IngestiodMilk 
Compound Conc'ninBeef(pCi/kd latake SFJoJ && 1 I Compound Conc'n inMilk (PCilL) m && 

NP-237 
PU-238 

mi-228 

-232 

U-235036 
U-238 

O.OOE+OO O.OE+OO 2.2E-IO O.OE+OO 
O.OOE+W O.OE+OO 2.2E-10 O.OE+OO 
O.OOE+OO O.OE+OO 2.3E-IO O.OE+OO 

5.12E-03 9.4E+OO 1.2E-IO l.lE-09 
4.60E-03 8.5E+OO I.OE-IO 8.5E-IO 

O.OOE+OO O.OE+OO 3.6E-ll O.OE+OO 
I.iY2E-W 1.9E-01 S.SE-I1 I.0E-ll 
1.49E-W 2.7E-01 1.3E-ll 3.68-12 
1.08E-W 2.0E-01 I.2E-11 2.4E-12 
3.46E-03 6.4E+OO l.6E-ll I.OE-IO 
2.93E-W S.4E-01 1.6E-ll 8.48-12 
3.60E-03 6.6E+OO 2.8E-ll 1.9E-IO 

O.OOE+OO O.OE+OO 2.2E-IO O.OE+OO 
0.OOE+00 O.OE+OO 2.2E-IO O.OE+OO 
O.OOE+OO O.OE+OO 2.3E-IO O.OE+OO 

9.228-03 6.8E+Ol 1.2E-IO 8.lE-09 
8.28E-03 6.IE+OI I.OE-IO 6 . I E a  

0.00E+OO O.OE+OO 3.6E-ll O.OE+O( 
8.46E-05 6.2E-01 . 5.5E-II 3.4E-ll 
1.24E-04 9.IE-01 1.3E-ll 1.2E-ll 
8.97E-05 6.6E-01 1.2E-ll 7.9E-I2 
I.ME-02 7.6E+Ol 1.6E-ll l.2E45 
8.8oE-W 6.5E+W 1.6E-It I.OE-IC 
1.08Em 7.9E+01 2.8E-ll 2.2E45 

I I I  I 
Total Pathway: 2.3E-09 Total Pathway: I.8E-08 

FER\CRUZRI\ABQ\ABBONFFD.XLS\lZRY/Y3; Y A Y  AM 

* . .  

d rnlr 
Ineestion/Milk 

Comwund Conc'n in Milk ImalL) m Risk 
Arsenic S.SIE-09 2.4E-ll 1.8E+OO 4.2E-ll 
Barium 4.10E-07 1.7E-09 
Beryllium 8.998-12 3.78-14 4.3E+OO 1.6E-13 
Chromium 2.91E-07 l.2E-09 
Cobalt 3.66EUl I.5E-09 

2.228-67 9.IE-IO 
Cyanidc 1.89E-13 7.8E-16 

8.03E-08 3.3E-IO 
0.00E+OO O.OE+OO 

2.l8EUl 9.OE-10 
4.82E-08 2.OE-IO 

Ilium 1.93E-08 7.9E-ll 

Nickel 
Selenium 

oluene O.OOE+OO O.OE+OO 
Vanadium 7.438-09 3.IE-ll 
Zinc I.WE-05 4.5848 

0.00E+OO O.OE+OO 

I 
Total Pathway: 4.2E-11 

O.OE+OO 
O.OE+OO 
O.OE+OO 

9.3E-03 
6.9E-09 

O.OE+OO 
1.4E-I I 
1.SE-l I 
I . 0 E - l l  
I .3E-09 
l.lE-IO 
2.4E-09 

3.9E-IO 

4.4E-l I 



TABLE B.4-ll(d) (continu$) 

Ingestion/Beef 
Compound Conc'ninBeeflpCiRg) m SJ@J &J 

NP-237 3.IOE46 5.7E-03 2.2E-IO 1.3E-12 
PU-238 O.OOE+M O.OE+OO 2.2E-IO O.OE+OO 
PU-239040 O.OOE+OO O.OE+OO 2.3E-IO O.OE+OO 
RA-226 O.OOE+OO O.OE+OO 1.2E-IO O.OE+OO 

A C n V E  FLYASll PlLpI BEEF AND hflLK (GROWUDWA'IFR AI;FETITn) 
CARCINOGENIC RISK 

IngestiodMilk 
Compound Conc'n in Milk lpCilL1 m w &J 

NP-237 2.82E-07 2.lE-03 2.2E-IO 4.66-13 
PU-238 O.OOE+OO O.OE+OO 2.2E-IO O.OE+M 
PU-239t240 O.OOE+OO O.OE+OO 2.3E-IO O.OE+OO 
RA-226 O.OOE+OO O.OE+OO I.2E-IO O.OE+OO 

O.OOE+OO O.OE+OO 
3.09E-02 5.7E+01 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

7.07E-01 1.3E+03 
3.775-02 6.9E+01 
7.80E-01 1.4E+03 

0.00E+OO O.OE+OO 
1.54E-01 l . lE+03 

O.OOE+m O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
2. I2E+00 1.6E+04 

1.13E-01 8.3E+02 
2.34E+00 1.7E+01 

I.0E-IO O.OE+OO 
3.6E-ll 4.IE-08 
5.5E-II O.OE+OO 
1.3E-ll O.OE+OO 
1.2E-ll O.OE+OO 
1.6E-ll 2.5E-07 
1.6E-ll 1.3E-08 
2.8E-ll 4.8E-07 

I I 
Total Pathway: 6.4648 Total Pathway: 7.88-07 

Cbu 
IngestiodBeef 

Compound Conc'ninBeefImaR& Risl; 
Arscnic ' 1.71E-14 I.8E-17 1.8E+OO 3.1E-17 
Barium 'O.OOE+OO O.OE+OO 

Chromium 0.00EtOO 0.OEtOO 
Cobalt 0.OOEtOO O.OE+OO 
Copper O.OOE+OO O.OE+OO 
Cyanide O.OOE+OO O.OE+OO 

Molybdenum O.OOE+OO O.OE+OO 
Nickel O.OOE+OO O.OE+OO 
Selenium O.OOE+OO O.OE+OO 
Thallium O.OOE+OO .O.OE+OO 
Toluene O.OOE+OO O.OE+OO 
Vanadium O.OOE+OO O.OE+OO 
Zinc O.OOE+OO O.OE+OO 
U-Total 2.78643 2.9E46 

Beryllium ' 8.458-17 0.7E-20 4.3E+OO 3.78-19 

b a d  l.llE-IO l.lE-13 

Total Pathway: 3.1E-1; 

Total Rad + Chem 6.4E-08 
FER\CRUZRI\AB~\ABBONFFW.XLS\12RY/Y); Y:sO Ah4 

IngestiodMilk 
Compound Conc'ninMilk lmnlL) Intal;e 

Arsenic 5.13E-16 2.IE-I8 1.8E+OO 3.76-18 
Barium O.OOE+OO O.OE+OO 
Beryllium 7.6OE-20 3.18-22 4.3E+OO 1.3E-21 
Chromium O.OOE+OO O.OE+OO 
Cobalt 0.00EtOO O.OE+OO 
Copper O.OOE+bo O.OE+OO 
Cyanide O.OOE+OO O.OE+OO 

Molybdenum O.OOE+OO O.OE+OO 
Nickel O.OOE+OO O.OE+OO 
Selenium O.OOE+OO O.OE+OO 
Thallium 0.00E+OO O.OE+OO 
Toluene O.OOE+OO O.OE+OO 
Vanadium O.OOE+OO O.OE+OO 
Zinc O.OOE+OO O.OE+OO 
U-Total 8.33EM 3.4E-OS 

b a d  9.248-11 3.8E-13 

. .  

-rod 
I h s t  & Crouodwuter 

AfTWled 

I .7E- 12 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE +OO 

4.3E-08 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.7E-07 
I .4E-08 
5.2E-07 

1.7E-12 
O.OE+OO 
O.OE+OO 

9.3E-W 
6.9E-W 
4.3E-08 
4.4E-ll 
1.SE-ll 
I.0E-ll 
2.7E-07 
I .4E-O8 
J.ZE-07 

3.4E-17 3.9E-IO 

3.76-19 J.JE-I I 

Total Pathway: 3.76-18 

Total Rad + Chem 7.8E-07 8.7E-07 

a 



TABLE B.4-1Ud) (continued) 

A C n V E  FLYASll P l I 5  BDW AND MILK (DUST AFFEC'W) 

lngestionl&ef 
Compound Conc'n in Beef (mRlk& - Intake RtDlo) 

N n N f  

IngrstiodMilk 
Comwund Conc'n inMilk (mnlL) && R1D(o) Risl; 

IngestiodBeef 
Compound Conc'n in Beef (PCilkg) - Intake R1D(o) 

NP-237 
PU-238 
PU-239J240 

U-235I236 

O.OE+OO 
O.OE+OO 
O.OE+OO 

5. IE-03 
4.68-03 

O.OE+OO 
I .OE-04 
I.5E-04 
l.lE-04 . 

3.5E-03 
2.9E-04 . 
3.6E-03 

I 
Total Pathway: O.OEtO( 

Ingestion/Milk 
Compound Conc'n in Milt (pCilL) Inlal;e R1D(o) Risl; 

NP-237 
PU-238 

-230 
-232 

U-238 

0.00E+OO 
0.00E+OO 
0.00E+OO 

8.28E-03 
0.00E+OO 

8.46E-05 
I .24E04 
8.97845 
I .CUEM 
8.80E-04 
I .08E-02 

9.22E-03 

I 
Total Pathway: O.OE+O( 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 

Cyanide 
Lad 
Molybdenum 
Nickel 
Selenium 
Thallium 
Toluene 
Vanadium 
Zinc 

Copper 

U-Total 

I .9E-07 2.OE-IO 
1.8E-07 1.8E-IO 
l.0E-08 I.OE-ll 
I.IE-06 I.IE-09 
3.7E-06 3.8E-09 
l.5E-06 I.5E-09 
6.OE-13 6.IE-16 
9.66-08 9.9E-I I 

O.OE+OO O.OE+OO 
1.3E46 1.3E-09 
1.8E-07 1.9E-IO 
3.9E-07 4.OE-IO 

O.OE+OO O.OE+OO 

I.IE-04 I.IE-07 
O.OE+OO O.OE+OO 

9.3E-07 9.5E-IO 

3.OE-W 6.6E-07 
7.0EM 2.6E-09 
S.OE43 2.lE-09 
S.0E-03 2.2E-07 

4.OE-02 3.88-08 
2.0E-02 3.IE-14 

S.0E-03 O.OE+OO 
2.OEM 6.7648 
S.OE-03 3.7848 
7.0E-05 5.7E-06 
2.0E-01 O.OE+OO 
7.0E-03 1.4E-07 
3.OE-01 3.7E-07 
3.0E-03 O.OE+00 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Molybdenum 
Nickel - 
Selenium 
Tballium 
Toluene 
Vanadium 
Zinc 
U-Total 

5.81E-09 2.4E-ll 
4.lOE-07 l.7E-09 
8.996-12 3.78-14 

'2.91Em l.2E-09 
3.66E-07 I.5E-09 
2.228-07 9.IE-IO 
I .  89E- I3 7.8E- I6 
8.03E-08 3.3E-IO 

0.00E+OO O.OE+OO 
2.I8E-07 9.OE-IO 
4.82648 2.OE-IO 
I .93E-08 7.9E-I I 

0.00E+OO 0.OEtOO 

1.09E-05 4.5E-08 
0.00E+M O.OE+M 

7.43E-09 3. IE-l I 

3.0E-04 8.0E-08 
7.OEM 2.46-08 
5.0E-03 7.48-12 
S.OE43 2.4E-07 

4.0EM 2.3E-08 
2.OEM 3.9E-14 

s . o E - ~ ~  O . O E + ~  
2.OEM 4.5E-08 
5.0E-03 4.0E-08 
7.0E-05 I.IE-06 
2.OE-01 O.OE+O( 
7.OE-03 4.4E-09 
3.OE-01 1.5E-07 
3.0E-03 O.OE+O( 

7.4E-07 
2.7E-08 
2.IE-03 
4.6E-07 

6. IE-08 
6.9E-14 

I I I  I 
Total Pathway. 7 2E-06 Total Pathway I 7E-06 

Total Rad + Chem 7 2E-06 Total Rad + Chem I ~~-06-1 

FER\CRU2RI\ABQ\ABBONFFD XLS\12r29/Y3.9 4Y AM 
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TAB1.E B.4-11(d) (eootioued) 

ACTIVE FLYASH PILE: BEEF AND hIlLK (GROUNDWATER AFFECTED) 

Radia 
IagestiodBeef 

Compound Conc'n in Beef (PCilkd !g& RfDlo) Hazard 
NP-237 
W-238 
PU-239t240 
RA-226 
RA-228 
SR-90 
TU-228 
IH-230 
TH-232 
u-234 
0-239236 
U-238 

3.IE-06 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

3.IE-02 
O.OE+OO 
O.OE+OO 
O.OE+OO 

7.IE-01 
3.8E-02 
7.8E-01 

1 
Total Pathway: O.OE+a 

LuciNmmic HAZQUD 
lllRnzrud 

Ingestionmililk 
Compound Conc'n in Milk (pCilL) ' !n&= RfDlo) &J 

NP-237 
PU-238 
PU-239t240 

U-239236 
U-238 

2.82E-07 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

I.54E-01 
O.OOE+OO 
O.OOE+OO 
O.OOE+M 
2.12E+OO 

1.13E-01 
2.34E+OO 

1 
Total Pathway: O.OE+a 

I Chemical liazard 
Inrestion/Beef I I  IneestionMilk I 

D--  ~~~~ ~ ~ ~ 
.- --------  . .. 

Compound Conc'ninBeefhelkg) !&$ RfDlo) Hazard Compound Conc'n inMilk lmelL) !n&= RfDlo). &J 
Arsenic 1.7E-14 I.8E-17 3.0E-04 S.9E-14 Arsenic 
Barium O.OE+OO O.OE+OO 7.OE-02 O.OE+OO Barium 
Beryllium 8.48-17 8.78-20 J.0E-03 1.7E-17 Beryllium 
Chromium O.OE+OO O.OE+OO S.0E-03 O.OE+OO Chromium 
Cobalt O.OE+OO O.OE+OO Cobalt 
Copper O.OE+OO O.OE+OO 4.0E-02 O.OE+OO Copper 
Cyanide O.OE+OO O.OE+OO 2.OE-02 0.OEtOO Cyanide 
b a d  l.lE-IO l.lE-13 Lead 
Molybdenum O.OE+OO O.OE+OO S.OE-03 O.OE+OO Molybdenum O.OOE+OO O.OE+OO S.0E-03 O.OE+OO 
Nickel O.OE+OO O.OE+OO 2.OE-02 O.OE+OO Nickel O.OOE+OO O.OE+OO 2.0E-02 O.OE+OO 
Selenium 
Thallium 
Toluene 
Vanadium ' 

I 

. Zinc 
U-Total 

O.OE+OO O.OE+OO S.0E-03 O.OE+OO Selenium 
O.OE+OO O.OE+OO 7.OE-05 O.OE+OO Thallium 
O.OE+OO O.OE+OO 2.0E-01 O.OE+OO Toluene 
O.OE+OO O.OE+OO 7.0E-03 O.OE+OO Vanadium 
O.OE+OO O.OE+OO 3.OE-01 O.OE+OO Zinc 

2.8E-03 2.96-06 3.0E-03 9.SE-04 U-Total 

S.13E-16 2.IE-18 3.0E-04 7.OE-IS 
O.OOE+OO O.OE+F 7.OE-02 O.OE+lXl 

7.608-20 3. IE-22 S.OEM 6.28-20 
O.OOE+OO O.OE+OO J.0E-03 O.OE+W 
O.OOE+OO O.OE+OO 
0.00E+OO O.OE+OO 4.OE-02 O.OE+OC 
O.OOE+OO O.OE+OO 2.OE-02 O.OE+OC 

9.248-11 3.86-13 

O.OOE+OO 0.OEtOO S.0E-03 O.OE+OC 
0.00E+OO O.OE+OO' 7.0E-05 O.OE+OC 
O.OOE+OO O.OE+OO 2.0E-01 O,OE+OC 
O.OOE+OO O.OE+OO 7.0E-03 O.OE+OC 
0.00E+OO O.OE+OO 3.OE-01 O.OE+OC 

8.336-03 3.4E-OS 3.0E-03 I.lE-02 

I I I  I 
Total Pathway: 9.56-04 Total Pathway: I .  I E d  

Total Rad + Chem 9.5EM 
FER\CRU2RI\AE~~\AEEONFFW.XLS\12R9/Y3; Y:Yl A M  

'Ivtal 
lhsl 81 Groundwater 

AfTwtd 

6.6E-I4 
O.OE+OO 

1.7E-17 
O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE +OO 

O.OE+OO 
O.OE+OO 
0.OE t 00 
O.OE+OO 
O.OE +00 

I.2E.02 

7.4E-07 
2.7E-08 
2. IE-09 
4.6E-07 

6. IE-08 
6.9E-14 

I.IE-07 
7.1E-00 
6.8E-06 

O.OE+OO 

S.2E-07 
1.4E-07 

I .2E-@ 

Total Rad + Chem I. IEU.? I .?E-@ 



4 ' FER\CRUZRI\ 

Carcinogenic Risk 
usdintion Rislr 

Inhalation of Pariiculat4Soil IngcatiodSoil 
Conc'n (DCi/d w @sJ Compound Conc'n in  Air(pCilm3) Inlal;e a u Compound 

CS- 137 1.8E-04 2.IE+OI 1.9E-11 4.08-10 CS-137 0.44 1.9E+O3 2.88-11 5.48-08 
NP-237 O.OE+OO O.OE+OO 2.9E-08 O.OE+OO NP-237 0.00 O.OE+OO 2.2E-10 O.OE+OO 

O.OE+W O.OE+OO 3.98-08 O.OE+OO PO-238 0.00 O.OE+00 2.2E-IO O.OE+OO 
0.00 O.OE+OO 2.3E-IO O.OE+OO 

PU-238 

RA-226 5.08-04 5.8E+OI 3.08-09 1.7E-07 RA-226 1.23 5.4E+03 1.2E-IO 6.SE-07 
RA-228 4.7E-04 5.4E+OI 6.98-10 3.7E-08 RA-228 1.14 5.OE+03 I.OE-IO 5.OE-07 
SR-90 O.OE+OO O.OE+OO 6.2E-I1 O.OE+OO SR-90 0.00 O.OE+W 3.6E-11 O.OE+OO 

TH-228 4.68-04 5.3E+OL 7.88-08 4.IE-06 TH-228 1.12 4.98+03 SSE-I1 2.7E-07 
TH-230 6.IE-04 7.1E+OI 2.9E-08. 2.18-06 TH-230 1.50 6.6E+03 1.3E-I1 8.6E-08 
TH-232 4.4E-04 S.IE+OI 2.88-08 1.48-06 TH-232 1.08 4.8E+03 1.2E-l l  5.7E-08 

PU-239R40 O.OE+W O.OE+OO 3.88-08 O.OE+OO PU-239R40 

TC-99 O.OE+OO O.OE+OO 8.38-12 O.OE+W TC-99 0.00 O.OE+OO 1.3E-I2 O.OE+OO 

U-234 4.38-04 4.9E+OI 2.68-08 1.3E-06 U-234 1.04 4.6E+03 1.6E-ll 7.3E-08 
U-235~36 3.6E-05 4.2E+OO 2.5E-08 1.OE-07 U-235R36 0.09 3.98+02 1.6E-ll 6.2E-09 
U-238 4.4E-04 J.IE+OI 5.2E-08 2.78-06 U-238 1.08 4.78+03 2.8E-11' 1.3E-07 

Total Pathway: 1.2E-05 Total Pathway: 1.8E-06 

chomirnl Ridr 
Inhalation of ParliculatcalSoil IngcatiodSoil 

Compound Conc'n (malm3) Compound Conc'nImekg) w w @sJ 
Arsenic 2.48-06 l.5E-07 I.JE+ 00 2.38-07 Arsenic 5.78 1.4E-05 1.8E+00 2.SE-OS 

Cbromium 

TH-TOTAL O.OE+OO O.OE+OO TH-TOTAL 0.00 O.OE+OO 
U-TOTAL 
Accnaphthylcnc 0.08+00 O.OE+OO Accnaphthylcnc 0.00 O.OE+00 
Bcnzo(a)anthraccnc O.OE+ 00 O.OE+OO 8.98-01 O.OE+OO Bcmo(a)anthmccnc 0.00 O.OE+OO l.lE+OO O.OE+OO 
Benzo(a)pyrenc O.OE+W O.OE+00 6.IE+00 0.08+00 Bcruo(a)pyrcnc 0.00 O.OE+OO 7.3E+OO O.OE+OO 

Bcmo(g,h,i)pcrylcnc O.OE+OO O.OE+OO Bcnzo(g,h,i)pcrylcnc 0.00 O.OE+OO 

Beryllium 2.5E-07 1.6E-08 8.48+00 1.3E-07 Bcrylliuni 0.60 I.5E-06 4.3E+00 6.4E-06 
4.8E-06 3.1E-07 4.IE+01 1.3E-05 Cltromiurn 11.60 2.9E-05 

Lcd 7.98-06 J.IE-07 L a d  19.20 4.7E-OS 

1.3E-06 8.6E-08 U-TOTAL 3.24 8.OE-06 

&nzo(b)fluornnthcnc O.OE + 00 0.OE +00 7.5E-01 O.OE+00 Bcnzo(b)fluoranthcnc 0.00 O.OE+V 9.OE-01 O.OE+OO 

Bcnzo(k)fluoranthcnc O.OE+OO O.OE+ 00 3.2E-01 O.OE+ 00 . Benzo(k)fluoranthcnc 0.00 O.OE+OO 3.8E-01 O.OE+OO 
his@-Ethylhcxyl) phthalatc O.OE+OO O.OE+OO bie(2-Ethylhcxyl) phthalatc 0.00 O.OE+OO 1.4E-02 O.OE+OO 
Carbszolc . O.OE+OO O.OE+OO Carbazolc 0.00 O.OE+OO 2.OE-02 O.OEtO0 , 

Chryecnc O.OE+OO O.OE+OO 2.7E-02 O.OE+00 Chryacnc 0.00 O.OE+OO 3.28-02 O.OE+OO 
Dibcmo(a,h)anthrascnc O.OE +00 O.OE +00 6.8E+ 00 O.OE +00 Dibcmo(a,h)anlhraccnc 0.00 O.OE+OO 8.IE+00 O.OEtO0 
Dibcmofuran O.OE+OO O.OE+OO Di bcnzo fu ran 0.00 O.OE+OO 
Indcno( I .2,3-d)pyrcnc O.OE+OO O.OE+OO 1.7E+00 O.OE+OO Indcno(l.2.3-sd)pyrsnc . 0.00 O.OE+OO 2.OE+OO O.OEt00 
l'hcnnnlhrcnc O.OE+W O.OE+OO Phcnanthrcnc 0.00 O.OE+OO 
Melhylcnc chloridc O.OE+ 00 O.OE+OO 2.OE-03 O.OE+W Mcthylcnc chloridc 0.00 O.OE+OO 7.SE-03 O.OE+OO 
Aroclor- 1254 O.OE+OO O.OE+OO Archlor-1254 0.00 O.OE+OO 7.7E+00 O.OEtO0 

0.00 O.OE+OO 7.7Et00 O.OEt00 
Dicldrin O.OE+OO O.OE+OO 1.6E+01 O.OE+OO Dieldrin 0.00 O.OE+OO 1.6E+01 O.OE+OO 
Endrin kclonc O.OE+OO O.OE+OO Endrin kctonc 0.00 O.OE+OO 

Total PaIhway: I .3E-05 Total Pathway: 3. IE-OS 

Aroclor- 1260 O.OE+OO O.OE+OO Archlor- I260 

TABLE B.4-13(11) 
RISKS DUE TO UACKCROUND [FUTURE, ON-PROPERTY RESII)ENr FARhlICR (RME VALUES)] 

SOUTH FTELlh SURFACE SOIL 

. .  



TABLE B.4-13(.) (COD~IKXI) 
RISKS DUE TO BACKGROUND -, ON-PROPERTY RESIDENT F M I E R  (RME VALUES)] 

SOUTH FKELIh SURFACE SOIL 

-l 

Carl 

Extcml RadiationlSoil 
Compound u SFJcJ @& 

CS-137 
NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TC-99 
THM-228 
TH-230 
TH-232 
U-234 
U-235l236 
U-238 

Redhion R 

. .  

Dcrmal ContacUSoil 

Cl~cmical Rink 
Dermal Contact/Soil 

lntakc SF(dcrm] @& Compound - 

Not appliablc 

Total Pathway: O.OE+O( 

iernic Risk 

1.8E+OI 2.OE-06 3.7E-03 
0.OE+00 4.38-07 O.OE+OO 
O.OE+OO 2.8E-11 O.OE+OC 
O.OE+OO 2.7E-11 O.OE+OC 
5 . IE+OI  1.2E-08 6.IE-07 
4.7E+OI 2.90E-06 1.4E-04 
O.OE+OO O . O E + O O  O.OE+M: 
O.OE+OO 6.OE-13 O.OE+OC 
4.6E+OI 5.6E-06 2.68-04 
6.2E+01 5.4E-ll 3.4E-05 
4.5E+OI 2.6E-I1 I.2E-05 
4.3E+OI 3.OE-11 l.3E-OS 
3.7E+00 2.4847 8.8E-0i 
4.5E+OI 3.6E-08 1.6E-0( 

Total Pnlhwav: 4.48-04 

Arsenic. 
Bcryllium 
Chromium 
Lsad 
TH-TOTAL 
U-TOTAL 
Accnaphlbylcnc 
Benzo(a)anthraccnc 
Bcnzo(8)pyrcnc 
Benzo(b)lluoranthcnc 
Benzo(g,b,i)pcrylcnc 
Bcnzo(k)fluoranthcnc 
bis(2-Ethylhexyl) phthalate 
Carbazolc 
Chjscne 
Dihcnzo(a,b)anthraccnc 
Dibcnzofuran 
ladeno( I ,2,3-d)pyrcne 
Phensntbrcnc 
Mclhylcnc chloride 
Aroclor-I254 
Aroclo'r- I260 
Dieldrin 
Endrin ketone 

4.68-07 1.8E+OO 8.48-07 
4.X-07 4.30E+02 2.08-04 
9.IE-06 
I SE-05 

O.OE+OO 
2.6E-06 
O.OE+OO 
O.OE+OO 2.56E+OO O.OE+OO 
O.OE+OO 1.70E+OI O.OE+OO 
0.08+00 2.09E+00 O.OE+OO 
O.OE+OO 
O.OE+OO 8.848-01 O.OE+OO 
O.OE+OO 1.56842 O.OE+OO 
O.OE+OO 2.00E-02 O.OE+OO 
O.OE+OO 3.56E-02 O.OE+OO 
0.OE+00 9.00E+00 O.OE+OO 
O.OE + 00 
O.OE+OO 2.22E+OO O.OE+OO 
O.OE+OO 
O.OE+OO 7.508-03 O.OE+OO 
O.OE+OO 1.03E+OI O.OE+OO 
0.OE+00 1.03Et01 O.OE+OO 
O.OE+OO 1.78E+OI O . O E + O O  
O.OE+OO ' 

Total Pnthway: 2.OE-04 

E x t c m l  RadiationlSoil 
!ompound @& 

6 ' FER\CRUZRI\ABV\SBSLl)NRF.XLS\t2/2Y/Y3; IZ:I ( I  Phi Total Rad + Chcni 2.OE-04 

No1 applisablc 

Total Pathway: O.OE+O( 

3.7E-05 
O.OE+OO 
O.OE+OO 
O.OE + 00 

1.4E-06 
I .4E-04 

O.OE+OO 
O.OE+OO 

2.68-04 
2.1E-06 
I.5E-06 
I .4E-06 
9.98-07 
4.4E-06 

2.6E-05 
2. IE-04 
1 :3E-O5 

O.OE+OO 
O.OE+OO 
O.OE+M) 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE + 00 
O.OE + 00 

O.OE+OO 

O . O E + O O  

O.OE + 00 
O.OE + 00 

O.OE+OO 

7.OE-04 
4 . 4 E 3 - 0 4 7 q  
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TABLE B.4-13(0) (continued) 
RISKS DUE TO BACKGROUND [FUTURE. ON-PROPERTY RESIUEHT FARhtER ( M E  VALUES)] 

SOUTH FIELLh SURFACE SOIL 
Non-com'nogmic &urd 

Radiation Hnznrd 
Inhalation of PafiiculatcslSoil IngcstiodSoil 

Compound Cona'n-Air(pCilm3) intake R1D(L) Compound Conc'n (pCilg) & w Hazard 
CS-137 1.8E-04 2.IE+OI (3-137 0.44 1.9E+03 
NP-237 O.OE+OO O.OE+OO NP-237 0.00 O.OE+W 
PU-238 0.OE+00 0.08+00 PU-238 0.00 0.OE+00 
PU-239R40 0.OE+00 0.OE+00 PU-239R40 0.00 O.OE+OO 
RA-226 5.08-04 5.8E+01 RA-226 1.23 5.4E+03 

1.14 5.OE+03 
SR-90 0.08+00 O.O@+OO SR-90 0.00 O.OE+OO 

0.OE+00 O.OE+OO TC-99 0.00 o.oe+oo TC-99 
TH-228 4.68-04 5.3E+OI TH-228 1.12 4.9E+03 
TH-230 6.18-04 7.18+01 TH-230 1.50 6.6E+03 
TH-232 4.48-04 5.lE+Ol TH-232 1.08 4.88+03 
U-234 4.38-04 4.98+01 U-234 1.04 4.68+03 

RA-228 4.7E-04 5.4E+OI RA-228 

U-235R36 3.68-05 4.2e+oo U-235R36 , 0.09 3.98+02 
U-238 4.48-04 5.lE+Ol U-238 1.08 4.7E+03 

Inhalation of Pafiiculatcs/Soil 
Compound Conc'n Imelm3) & RR)o Hazard 

Arecnic 

IngcstiodSoil 

Amcnic 5.78 1.4E-05 3.OE-04 0.0 
Compound C o n c ' n h e k g  & Hazard 

Bcryllium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Accnaphthylcnc 
Bcnzo(a)anthraccnc 
Bcnzo(a)pyrcnc 
&nzo(b)fluonnthcnc 
Bcnzo(g.h.i)pcrylcnc 
BcnzoMluoranthcnc 
bis(2-Elbylhcxyl) phthalatc 
Carbazolc 
Chryecnc ' 

Dibcnzo(a,h)anthraccnc 
Dibcnzofuran 
Indcno( I .2.3-sd)pyrcnc 
Phcnanthrcnc 
Mcthylcnc chloridc 
Armlor-I254 
Aroclor- 1260 
Dieldrin 
Endrin ketone 
I 

2.378-06 I.SE-07 
2.468-07 l.6E.08 
4.768-06 3.IE-07 
7.878-06 5.18-07 

0.00E+00 O.OE+OO 
1.338-06 8.68-08 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
O.ODE+OO O.OE+OO 
o.ooe+oo O.OE+OO 

0.00E+00 0.08+00 
0.008+00 o.oe+oo 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.008+00 O.OE+OO 
O.OOE+OO O.OE+00 
0.00E+00 0.OE+00 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+oO 
O.OOE+OO 0.OE+00 
O.OOE+OO O.OE+OO 
0.00E+00 O.OE+OO 

o.ooe+oo o.oe+oo 

0.00 O.OE+OO 3.OE-04 O.OEtO0 0.00E+00 O.OE+OO I IEndrin kctonc 

8.2E-Ol O.OEt 

Beryllium 
Chromium 
Lcad 
TH-TOTAL 
U-TOTAL 
Accnaphlhylcne 
Bcnzo(a)anthraccnc 
Bcnzo(a)pyrcnc 
Bcnzo(b)fluoranthcnc , 

Bcnzo(g,h.i)pcrylcnc 
Benzo(k)fluoranthcnc 
his(2-Elbylhcxyl) phthalate 
Carbazolc 
Chryicnc 
Dibcnzo(a.h)anthraicne 
Dibcnzofuran 
Indcno( I .2,3-cd)pyrcnc 
Phcnanthrcnc 
Mcthylcnc chloride 
Aroclor-I254 
Aroclor- 1260 
Dieldrin 

0.60 1.5E-06 0 5.OE-03 
11.60 2.9E-05 5.OE-03 
19.20 4.7E-05 
0.00 O.OE+OO 
3.24 8.OE-06 3.OE-03 
0.00 0.08+00 
0.00 O.OE+OO . 
0.00 0.OE+00 
0.00 O.OE+OO 
0.00 O.OE+OO 
0.00 0.OE+00 I 

0.00 0.OE+00 2.OE-02 
0.00 O.OE+OO 
0.00 O.OE+OO 
0.00 0.OE+00 

0.00 O.OE+00 
0.00 O.OE+OO 

0.00 O.OE+OO 
0.00 O.OE+OO 
0.00 O.OE+00 5.OE-05 

0.00 0.OE+00 4.OE-03 

0.00 O.OE+OO b IE-02 

3.OE-04 
5.7E-03 

0.0 

O.OE + 00 

O.OE t o 0  

O.OE t 00 

0.OE + 00 

. .  . .  . .. c r 



TAULE B.4-13(~) ( C O O I ~ I I I J ~ )  
RISKS DUE TO UACKCROUND [FUTURE, ON-PROPERTY RESIDEWI' FhKnlER (RME VALIIES)I 

SOUTll FIEIA SURFACE SOIL 

' 

Non-can 
Radiation Hnzai 

D c m l  ContadSoil 

Arncnic 
Bcryllium ' 

Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Accnaphthylcnc 
Bcmo(ahnthraccnc 
Bcnzo(a)pyrcoc 
Bcnzo(b)fluoranthcnc 
Bcnzo(g,h ,i)pcrylcnc 
Bcnzo(k)fluoranthcnc 
bise-Ethylhcxyl) phthalatc 
Carbezolc 
Chryscnc 
Dibcnzo(a ,h)anthrascnc 
Dibcnzoluran 
Indcno( I ,2,3;cd)pyrsnc 
Phcnenthrenc 
Mcthylcnc chloridc 
Aroclor-1254 
Aroclor- 1260 
Dicldrin 
Endrin kctonc 

Total Pathway: O.OE+O( 

Chcmical Hll~a 

lntakc RlDfdcnnl Hnzard 
Dcnnal Contact/Soil 

Compound - 
4.68-07 
4.78-07 
9. IE-06 
I SE-05 

O.OE+OO 
2.6E-06 

O.OE + 00 
O.OE+ 00 
O.OE + 00 
0.OE + 00 
O.OE + 00 
O.OE+OO 
O.OE+OO 
O.OE + 00 
O.OE+OO 
O.OE + 00 
O.OE+OO 
O.OE + 00 
O.OE + 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE + 00 

2.98-04 1.6E-a 
5.OE-05 9.5E-0 
2.38-03 4.IE-0 

I .5E-04 0. 

1.8E-02 O.OE+O 

~ . o E - o ~  O.OE+O 

4.5E-OS O.OE+a 
2.7E-04 O.OE+O 

1 

Total Pathway: 0. 

FER\CRUZRI\AB~\SBSLllNRF.XLS\lZ~Y/91; 12: IO PM Total Rad + Chcm 0.0 

p i c  Hazard 

Extcrnnl RadiatiodSoil 
Compound u RR)o M 
CS-137 1.8E+Ol 
NP-237 O.OE +00 
PU-238 O.OE+OO 
PU-239n4 O.OE +00 
RA-226 S.IE+OI 
RA-228 4.7E+OI 
SR-90 O.OE+OO 
TC-99 O.OE+OO 

TH-230 6.2E+01 
M-228 4.6E+01 

M-232 4.5E+01 , 

U-234 4.3E+OI 
U-235n36 3.7E+00 
U-238 4.5E+01 

Total Pathway: O.OE+O( 

Extcrnal Rndialion/Soil 
:omwound RID(o) 

Not applicablc , 

Total Pathwny: O.OE+O( 

4.98-02 
9.78-03 
9.88-03 

2.OE-02 

O.OE+ 00 

O.OE+OO 

O : O E + O O  

0.OE +00 
O.OE +00 

O.OE+OO Towl: 0. 



IngcstiodGroundwater 
Compound Conc'n (pci/L) w * 

N P-23 7 0 O.OE+OO 2.2E-IO O.OE+OO 
RA-226 l.6E-04 7.7E+OO 1.2E-10 9.3E-IO 
RA-228 O.OE+OO O.OE+OO I.OE-IO O.OE+OO 
SR-90 2.1E-03 I.OE+02 3.60E-II 3.78-09 
TC-99 O.OE+OO O.OE+OO I.3E-12 O.OE+OO 
U234 0.187 9.28+03 1.6E-ll l.SE-07 
U23SR36 0.0169 8.3E+02 1.6E-ll 1.3E-08 
U238 0.24 I .2E+04 2.8E-I I 3.38-07 

;- . . [ *: 
InhalatiodGroundwater 

Nut applicable 

:..<. . 

IngestiodGroundwater 

Arsenic 0 O.OE+OO 1.8E+OO O.OE+OO 
Beryllium 0 O.OE+OO 4.3E+00 O.OE+OO 
Cadmium 0 O.OE+OO 
Lead S.6E-05 I.SE-06 
Mercury 0 O.OE+OO 
Molybdenum 8.1E-05 2.2846 
Tetrachlorodibenzofuran 0 O.OE+OO I .SE+04 O.OE+OO 

Compouiiq Conc'n(mn/L) . SJ(oJ w 

I 1 1  

Total Pathway: 4.9E-07 Total Pathway: O.OE+O( 

InhalatiodGroundwater 

Intake - Risk Compound - 
Arsenic O.OE+OO 
Beryllium O.OE+OO 
Cadmium O.OE+OO 
Lead 5.8E-06 
Mercury O.OE+OO 
Molybdenum 8.3E-06 
Tetrachlodibenzofursn O.OE+OO 

U-Total 0 O.OE+OO I IU-Total O.OE+OO 
Total Pathway: O.OE+OO Total Pathway: O.OE+O( 

Total Rad + Chem 4.9847 Total Rad t Chem O.OE+OO 

I FER\CRU2RI\ABQ\SBGWONRF.XLS\l2/29/93; 1290 PM 

. .* . .  - .. 
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TABLE B.4-13cbi (conlinued) 

CARCINOGEMC RISK 

Not applicable 

Toul Pathway: O.OE+OO 

I " 

Cbemkd Risk 
Dermal Contact/Groundwater 1 

Compound 
Arsenic 
Beryllium 
Cadmium 

.' l a d  
Mercury 
Molybdenum 
Tctrachlorodibenzofuran 
U-Total 

FER\CRU2RI\ABQ\SBGWONRF.XLS\12/29/93; 12:OO PM a 

- Intake SFtderm) !t& 
O.OE+OO I.BE+OO O.OE+OO 
O.OE+OO 4.3E+02 O.OE+OO 
O.OE+OO 
4.5E- l l  

O.OE+OO 
I .6E-08 

O.OE+OO 3.OE+04 O.OE+OO 
O.OE+OO 

Tobl Pathway: O.OE+OO 

O.OE+OO 
9.3E-IO 

O.OE+OO 
3.78-09 

O.OE+OO 
I SE-07 

3 3E-07 
I .3E-08 

O.OE+OO 
O.OE+OO 

O.OE+OO 

Total Rad + Chem O.OE+OOl Toml: 4 . 9 ~ 4 7 1  

: .  

. . . .  . * .  .. 



TABLE B.4-13(b) (continued) 

IngestiodGmundwater 
Compound. Conc'n ImdL) RfDo Hazard 

O.OE+OO O.OE+OO 3.0E-04 O.OE+OO 
O.OE+OO O.OE+OO 5.OE-03 O.OE+OO 
O.OE+OO O.OE+OO S.0E-04 O.OE+OO 

O.OE+OO O.OE+OO 3.0E-04 O.OE+OO 
S.6E-05 I .5E-06 

8.  IE-05 2.28-06 5.OE-03 4.4844 
O.OE+OO O.OE+OO . 
O.OE+OO O.OE+OO 3.00E-03 O.OE+OO 

NONCARCINOGENIC HAZARD 

Inhalation/Gmundwater 
Compound - Intake R1D(II 

Arsenic O.OE+OO , 

Beryllium O.OE+OO 
Cadmium O.OE+OO 
Lead S.8E-06 
Mercury O.OE+OO 
Molybdenum 8.3E-06 
Tetrachlorodibenzofuren O.OE+OO 
U-Total O.OE+OO 

Radiation Ham 
IngestiodGroundwater 

Compound Conc'n (DcilL) RfDo Hazard 
NP-237 0.0 O.OE+OO 
RA-216 0.0 7.7E+OO 
RA-228 0.0 O.OE+OO 
SR-90 0.0 I.OE+OZ 
TC-99 0.0 O.OE+OO 
U234 0.2 9.28+03 
U235R36 0.0 8.38+02 
U238 0.2 1.2E+04 

Total Pathway: O.OE+O( 

d 
InhelatiodCiroundwater 

Arsenic 
Beryllium ' 

Cadmium 
Lead 
Mercury 
Molybdenum 
Tetrachlorodibrnzofuran 
U -Tot el 

Total Rad + Chem 4 .4644 Total Rad + Cham O.OE+OO 

' ' FEW\CRU2RI\ABQ\SBGWONRF.XLS\I2/29/93; 12:OO PM 

. .  : *. 



TABLE B.4-13(b) (conlinued) 

NONCARCINOGENIC HAZARD 
Radiation Hazard 

Dermal ContactIOroundwater 

1 Chemical Hazard I 
I Dermal Contact/Oroundwrter 

Compound . PC (cm/hr) JttTMderm) Hazard 
Arsenic 
Beryllium 
Cadmium 
Lead 
Mercury 
Molybdenum 
Tetrachlorodibenzofuran 
U-Total 

I .WE43 O.OE+OO 2.98-04 O.OE+OO 
I.00E-03 O.OE+OO 5.OE-05 O.OE+OO 
I.OOE-03 O.OE+OO 2.SE-05 O.OE+OO 
4.OOE-06 4.SE-I I 
I.OOE-04 O.OE+OO 4.5E-05 O.OE+OO 
I .WE43 I .6E-08 I .9E-03 8.5E-06 

I .NE+@ O.OE+OO 
I .WE43 O.OE+OO I SE-04 O.OE+OO 

' ' FER\CRUZRI\ABQ\SBGWONRF.XLS\IZ129/93; t2:OO PM 

. . . .  c c  

O.OE+OO , 

0.OEtOO 
O.OE+OO 

O.OE+OO 
4.SE-04 

O.OE+OO 
T-l Pathway: 8.SE-06 

Total Rad t Chem 8.5E-06l-i 
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TABLE B.C13(c) 
bWTJRE ON-kROPERTY FARMER (RME VAI.UES) 

Cord~lo~enlc Rirk 
RISKS DUE TO BACKGROUND [SOUni FIEID: llOME GROWN PRODUCE (I )USl  AbI;XCTED)I 

cbcmlenl Rbk 
IngcrlionlHancgrown Producc 

Compound Cmc'n in PIMU (melkg) Inlakc w Rirk 
Arrcnic 4.458-07 3.7&10 I . ~ E + O O  6.JE-10 

chromium 8.818-07 7.48-IO 
L a d  I .48e-06 1.2~-09 

BcryUium 4.578-08 3.88-11 4.3EtOO 1.6E-10 

Molybdrnum O.OOE+OO O.OE+OO 
TH-TOTAL O.OOE+OO O.OE+OO 
U-TOTAL 2.468-00 2.IE-07 
Accorphthylcnc o.ooe+oo o.oe+oo 
Bcozo(a)anlhr.ccnc o.ooe+oo o.oe+m I . IE+OO O.OE+OO 

Bcnzofg,h,i)pcrylcne o.ooE+m o.oe+oo 

birCL-Ethylhcxyl)phthala~ , O.OOE+OO o.oe+oo I.~E-CO O.OE+OO 

Dibc&a,h)anthraccnc O.OOE+OO o.oe+w ~ . I E + O O  O.OE+W 

Bc&a)pyrcnc O.OO8+OO O.OE+OO 7.3E+OO O.OE+OO 
Bcnzo@)fluoranthcnc O.OOE+CNI O.OE+OO 9.08-01 0.OEtOO 

Bcnzo@)fluoranthcnc 0.OOEtOO O.OE+OO 3.88-01 O.OE+OO 

Cahuolc O.OOE+OO O.OE+OO 2.OE-02 O.OE+OO 
Chryscnc O.OOE+OO O.OE+OO 3.28-02 0.OEtOO 

Dibcnzofuran O.OOE+OO O.OE+OO 
lndcno(l,2,3-~d)pyrcnc O.OOE+W O.OE+OO 2.OE+OO, 0.OEtOO 
Phcnanthrcne O.OOE+OO O.OE+OO 
Mcthylcnc chloridc O.OOE+OO O.OE+OO 7.5E-03 0.OEtOO 
Aroclor I2S4 O.OOE+W O.OE+OO 7.7E+M) O.OE+OO 
Aroclor I260 O.OOE+OO O.OE+OO 7.7EtOO 0.OEtOO 
Dicldrin O.OOE+OO O.OE+OO 1.6EtOI O.OEt00 

1 Radiation Risk 

NP-237 
PU-238 
PU-239 
RA-226 
RA-228 

TH-228 
TH-230 
TH-232 

0-235 
U-238 

O.OOE+W O.OE+OO 2.2E-IO 
o.ooe+m o.oe+oo 2 . 2 ~ - 1 0  
O.OOE+OO o.oe+w 2.38-10 

9.368-03 I . ~ E + O I  1.28-10 
~ . M E - o ~  1.3e+m I.OE-IO 

o.ooE+m o.oe+w 3.68-11 
o.ooe+oo o.oe+m 1.38-12 

8.488-02 1.38+02 5.58-11 
1.14E-01 1.7E+02 1.3E-11 

7.888-02 I.28+02 1.6E-11 
~ . W E - O L  1.28+02 1.28-11 

6.698-03 1.08+01 1.6E-I1 
WE-rn 1 . 2 ~ + 0 2  2 . 8 ~ 4 1  

Total Pathway: 

O.OE+OC 
O.OE+OC 
O.OE+OC 
I .7E-09 
I 38-08 

O.OE+OC 
O.OE+OC 

7.08-09 
2.28-09 
ISE-09 
1.9E-09 
1.6E-IC 
3.48-09 
3.28-08 

Endrin t c t a l c  O.OOE+OO O.OE+OO . 
Total Pathway: 8.IE-l l  

Tolyl 

1.4E-09 
O.OE+OO 

O.OE+OO 
I .7E-09 

O.OE+OO 
O.OE+OO 

7.OE-09 

o.oe+oo 

I .3e-o8 

2.2E-09 
I .5E-09 
I .9E-09 
1.6E-IO 
3.48-09 

6.58-IO 
1.6E-IO 

O.OE+OO 
o.oe+oo. 
O.OE+OO 

O.OE+OO 
o.oe+oo 
O.OE+OO 
O.OE+OO 
O.OE+OO 

0.OE t 00 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

Total Rad + Chcni 3.3E-08 Tad 3.38-08 



, 
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NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 

TH-230 
TH-228 

TH-232 
u-234 
ll-235 

Araenio 
Beryllium 
Chromium 
L a d  
Molybdenum 

U-TOTAL 
Accnaphlhylenc 

I~I-TOTAL 

BcNo(l)MlhnCCnC 

BCNO(a)pyICnC 
Bcnzo(b)fluomlhene 
Bcnzo(g.h,i)pcryluw 
~cnzo(k) f lUOIMlhC~C 

bir( 2-E&ylhc1tyl)ph~hk 
Carbazole 
Chryscne 
Dibcnzo(a.h)Mlhrnccnc 
Dibcnzofum 
Indcno(l.2.3-id)pyrcnc 
Phenmlhrcne 
Mclhylsnc chloride 
A r d o r  1254 ' 

Aroslor 1260 
Dieklrin 

TABLE B.4-13(c) (mnllaued) 

(s0ur11 FIFJD: iiom CROWN PRODUCE (GROUNDWATER AFFIXTUN 
Greinogcnic Risk 

Radlatbn Wet 
ln~cationMomcgrown Produce 

CS-137 0.00E+00 O.OE+OO 2.8E-I1 O.OE+OO 
Compound Conch in P l ~ ~ ( p C i / k @  a w 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

l.4E-IO 
O.OE+OO 

7.4E-IO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.OE-09 
2.2E-08 

4.98-08 

I .4E-09 
O.OE+ 00 
O.OE+OO 
O.OE+OO 

I.8E-09 
1.3E-08 
7.4E-IO 

O.OE+OO 
7.OE-09 
2.2E-09 
I.5E-09 
2.4E-08 
2. I E-09 
5.3E-08 

O.OOE+W O.OE+W 2.2E-IO O.OE+W 
0.00E+00 O.OE+OO 2.2E-IO O.OE+OO 
O.OOE+W O.OE+OO 2.3E-IO O.OE+OO 

0.00E+W O.OE+OO I .OE-IO O.OE+OO 

O.OOE+OO O.OE+OO 1.3E-12 O.OE+OO 
0.00E+OO O.OE+OO 5.SE-I1 O.OE+OO 

7.78E-04 1.2E+OO 1.2E-IO 1.4E-IO 

1.388-02 2.IE+OI 3.6E-ll 7.4E-IO 

O.OOE+OO O.OE+OO 1.3E-ll O.OE+OO 
0.00E+OO O.OE+OO 1.2E-ll O.OE+OO 

9.IBE-01 l.4E+03 1.6E-ll 2.28-08 
8.3OE-02 1.2E+02 1.6E-11 2.OE-09 - _-_ 

U-238 l.lBE+OO 1.8E+03 2.8E-11 4.98-08 
Total Rthwav: 7.48-08 

c 

% 
' 0  

I CbsllJcd llisk 

t IngcationMomcgrown Prodwc 
Compound Conc'ninPlants(mn/k& w 

0.0OEhO O.OE+OO 8E+W O.OE+OO 6.5E-IO 
1.6E-IO 

O.OE+OO 
O.OE+OO 0.OOE+00 O.OE+OO 

O.,00E+00 O.OE+OO 
2.80E-04 2.38-07 
4.37E-04 3.7E-07 

0.00E+00 O.OE+OO 
O.OOE+W O.OE+OO 
O.OOE+OO O.OE+OO 

.3E+OO O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+ 00 

O.OE+OO 
O.OE+OO 
O.OE+OO 

0.00E+OO O.OE+OO l . l E t 0 0  
0.00E+00 O.OE+OO 7.3E+OO 

O.OOE+OO O.OE+OO 
O.OOE+W O.OE+OO 3.8E-01 
O.OOE+OO O.OE+OO 1.4E-02 

O.OOE+OO O.OE+OO 9.OE-01 

O.OOE+OO O.OE+OO 2.OE-02 
O.OOE+OO O.OE+OO 3.28-02 
0.00E+00 O.OE+OO 8.IE+00 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 2.OE+00 
0.00E+00 O.OE+OO, 

0.00E+OO O.OE+OO 7.7E+OO 
O.OOE+OO O.OE+OO 7.7E+OO 
0.00E+00 O.OE+OO I.bE+OI 

O.OOE+OO O.OE+OO 7.JE-03 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+ 00 
O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+ 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
0.OE + 00 

O.OE+OO 
O.OE+ OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO' 

Endrin ketone O.OOE+W O.OE+OO 
Total Palhway: O.OE+O 

Tolal Rad + Chcm 7.4E-0 
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TABLE B.4-13(c) (continued) 
FUTURE ON-PROPERTY FARMER (MU3 V A 1 . W )  

RISKS DUE TO BACKGROUND [SOUnl REID: HOME GROWN PRODUCE (DUST AFbECTED)I 
Nuruarcinogrnlc Hazard 

Radiation iluard 
IngcstidHancgrown Produce 

Compound Cmc'nin PIMU (eCi/kd w RfDo H.Lard 
cs-137 
NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
0-235 

3.48-02 
O.OE+OO 
O.OE + 00 
O.OE+OO 
9.48-03 

O.OE+OO 
O.OE+OO 

8.JE-02 
I .  IE-01 
8.28-02 
7.98-02 
6.78-03 

8.78-02 

Total Pathway: O.OE+O( 

Chemical llarsrd 
IngcstidHancgrown Produce 

Arscnic 4.4E07 3.7E-IO 3.OE-04 I.2E-Of 
Compound Cmc'ninPlanls(mj+kd RfDo 

Beryllium 
Chromium 
L a d  
Molybdenum 

U-TOTAL 
Accnnpblhylcoc 

Buw(r)pyrene 

Bcnzo(g ,b,i)perylcnc 

bio(2-Echylhcryl)phlhala~ 
Carbazole 
Chryscne 
Dibenzo(r .h)anthracrnc 
Dibcnzofurao 
Indend I ,2,3-cd)pyrcnr 
Phcnanlhrcnc 
Methylene chloride 
Aroclor 1254 
Aroclor 1260 
Dieldrin 

TH-TOTAL 

Bcnzo(a)mthracem 

Bcnzo@)fluormthcnc 

Bcnzo(L)fluoranlhcnc 

4.68-08 3.8E-ll 
8.88-07 7.41~-IO 
I3E-06 1.28-09 

O.OE+OO O.OE+OO 

2.JE-04 2.IE-01 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

. O.OE+OO o.oe+w 

O.OE+OO o.oe+w 

O.OE+OO o.oe+oo 

O.OE+OO o.oe+oo 

S.OE-03 7.6E-0! 
S.OE-03 1.SE-0; 

S.OE-03 O.OE+o( 

3.OE-03 6.9E-O! 

2.OE-02 O.OE+O( 

4.OE-03 O.OE+o( 

6. I E-02 O.OE +o( 

5.OE-OS O.OE+M. 
Endrin k e m r  O.OE+ao O.OE+OO 3 .OE-OI  O.OE+Oc 

Total Pathway: 7.OE-01 

1.2E-06 
7.68-09 
I.SE-07 

O.OE+OO 

6.9E-OS 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

Total Rad t Chem 7 . O E - 0 5 1  Tad: 7.OE-051 



S O ~ l l  FIELD: IIOME GROWN PRODUCE (GROUNDWATER AFFECIEDI 
Noncarcim#mic Haud  

I Rndlnlloo ~hzrrd 

Compound Conc'n in Planta IpCikd Intal;c w 
CS-137 
NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
n i -232  
U-234 
U-235 

Ancnio 
Beryllium 
Chromium 

Molybdenum 
. 

TH-TOTAL 
U-TOTAL 
Accnaphlhy lcne 

Benzo(i)pyrenc 
Benzo(b)fluoranlhcnc 
Bcnzo(g, h. i)perylenc 
Bcnzo(kJfluoranlhcne 
bi~(2-ElhylhexyI)phlhalalc 
Carbazok 
Chryacnc 
Dibcnzo(a.h)anlhmccne 
Dibcnzofuran 
Indcno( I .2.3-d)pyrcne 
Phenanlhrcne 
Mclhylene chloride 
Aroclur 1254 
Aroclor 1260 
DieWrin 

BcNo(0)MlhmCCnC 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

0.OEtOO 
1.4E-02 

O.OE+OO 
O.OE+OO 
O.OE t 00 
O.OE+OO 

7.88-04 

9.2E-01 
8.38-02 ' 

I 

Total R L w r y :  O.OE+O( 
C b & d  Iinrsrd 

IngcationiHomegrowo Produce 
Compound Conc'n in P l ~ t a ( m ~ l L d  w 

O.OE+OO 0.OEtOO 3.OE-04 O.OEtO 
0.OEtOO O.OE+OO 
O.OE+OO 0.OEtOO 

2.8E-04 2.38-07 
4.4E-04 3.71-07 

O.OE+OO . O.OE+OO 
O.OEt00 0.OEtOO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
O,.OE+W O.OE+OO 
O.OE+OO 0.OEtOO 
O.OE+OO 0.OEtOO 
O.OE+OO O.OE+OO 
O.OE+OO 0.OEtOO 
O.OE+OO O.OE+OO 
O.OE+W O.OE+F 
O.OE+OO O.OE+OO 
O.OE+W O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO 0.OEtOO 

S.OE-03 O.OE+O 
S.0E-03 O.OE+O 

5.OE-03 7.3E-0 

3.OE-03 O.OE+O 

2.OE-02 O.OE+O 

4.OE-03 O.OE+O 

6.IE-02 O.OE+O 

5.OE-05 O.OE+O 
Gulrin kclonc O.OE+OO O.OE+OO 3.OE-04 O.OE+O 

Tohl Rlhwvsv: 7.3E-(1 

O.OE+OO 
O.OE+OO 
0.OEtOO 

7.3E-05 

O.OEt OO 

O.OE+OO 

1.2E-06 
7.68-09 
1.5E-07 

7.3E-05 

6.9E-05 

O.OE+OO 

O.OE+ 00 O.OE+OO 

O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 

Totnl Rad + Chcm 7.3E-OS) Tow/: 7.38-05 I.4E-Oll 

I:IP\C YI12HI\At)O\SIiVOM(~W.W.XIS\I2RYIYl: I I :U6 A M  , I  
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TABLE B.4-I3(d) 
R l S M  DUE TO IIACYGROUNI) I k V l l k E  ON-PROPERTY PARhBR (Wh!E VAI.UES)I 

Cbrcinaecnfc R i d  
SOUTH FlEID: BEEF AND M L K  (DUST AFFECTED) 

IngcrlicmlMilk 

cs-137 1.S4E-02 I.IE+02 2.88-11 3.28-09 
Canwund Ccmc'n-Milk (PCilL) w && 

I Radiation RLL 1 

I--' 
w 
-1 

. 

LngcstionlBccf 
Canpound .i Conc*ninBccf(Ki/k& RisL 

cs-137 4.398-02 8.1E+OI 2.8E-ll 2.38-09 

ArJcnic 
Beryllium 
Chranium 
Lead 
Molybdcnum 
TH-TOTAL 
U-TOTAL 
Accnaphlhylenc 

Benzo(a)pyrenc 
Bcnzo(b)fluoranlhenc 
Benzo(g.h.i)pcryknc 

bia(2-Ethylhcxyl)phlla1c 
C a r b m l c  
Chryicnc 
Dibcnzo(a.h)nnLracenc 
Dibsnzofuran 
Indeno(l,2.3-cd)pyrcnc 
Phcnanlhrcne 
Methylene chloride 
Aroclor l2S4 
Aroclor 1260 
Dieldrin 

Benzo(a)anlhracene 

~enzo(t)fluoranthcnc 

NP-237 

PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-23s 
U-238 

PU-238 
O.OOE+OO O.OE+OO 2.28-10 

O.OOE+OO O.OE+OO 2.38-10 

1.368-03 2.SE+OO I.OE-IO 
O.OOE+OO O.OE+OO 3.68-11 
O.OOE+OO O.OE+OO 1.3E-12 

3.018-05 S.5E-02 5.SE-II 
4.44E-05 8.28-02 1.3E-ll 
3.20E-OS S.9E-02 1.28-11 
1.03E-03 1.9E+OO 1.68-11 
8.7OE-05 1.6E-01 1.6E-ll 
1.07843 2.OE+OO 2.88-11 

Told Pathway: 

O.OOE+OO O.OE+OO 2.2E-IO 

1.518-04 2.8E-01 I.2E-IO 

2.6E-09 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

2.73E-04 
2.44E-03 

O.OOE+OO 
O.OOE+OO 

2.51 E-OS 
3.7OE-OS 
2.66E-OS 
3.08E-03 
2.618-04 
3.208-03 

I IngcstionlBccf 
Ccmimnd Ccmc'n in Bccl(makQ & gsJ 

S.73E-08 S.9E-ll 
2.968-09 3.08-12 
3.ISE-07 3.2E-IO 
2.868-08 2.9E-11 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

3.208-06 3.38-09 
O.OOE+OO O.OE+OO 

.8E+OO I.OE-IO 

.3E+OO 1.3E-ll 

O.OOE+OO O.OE+OO l.lE+OO 
O.OOE+OO O.OE+OO 7.3E+OO 
O.OOE+OO O.OE+OO 9.OE-01 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 3.8E-OI 
O.OOE+OO O.OE+OO 1.48-02 
O.OOE+OO O.OE+OO 2.OE-02 
O.OOE+OO O.OE+OO 3.28-02 
O.OOE+OO O.OE+OO 8.IE+OO 
O.OOE+W O.OE+OO 
O.OOE+OO O.OE+OO 2.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+WJ O.OE+OO 7.SE-03 
O.OOE+OO O.OE+OO 7.7E+OO 
O.OOE+OO 0.OEtOO 7.7E+OO 
O.OOE+OO O.OE+OO 1.6E+OI 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

Endrin tclune O.OOE+OO O.OE+OO 
T m l  Pathway: I.2E-ll 

. .  . .  
1 .  

Total Rad + Chcm 2.7E-09 

O.OE+OO 2.2E-IO 

O.OE+OO 2.3E-IO 
2.0E+OO 1.28-10 
I.BE+OI 1.08-IO 
O.OE+OO 3.6E-ll 
O.OE+OO 1.3E-I2 

l.8E-01 S.SE-I1 

2.OE-01 I.2E-l l  
2.3E+OI 1.6E-ll 
1.9E+OO 1.6E-ll 
2.3E+01 2.8E-ll 

Tocal Pathway: 

O.OE+OO 2.2E-IO 

2.7E-01 1.3E-I I 

O.OE+OO 
O.OE+OO 
O.OE+OO 

2.4E-IO 
I .8E-09 

O.OE+OO 
O.OE+OO 

3SE-12 
2.3E-I2 
3.6E-IO 
3.IE-l l  

6.38-09 

I.OE-ll 

I IngcstidMiIk 
Ccmc'n-MiIk (malL) Inlal;c RisL Canwund 

Aracnic 
Beryllium 
Chranium 
Lead 
Molybdenum 
TH-TOTAL 
U-TOTAL 
Accnaphthylsoc 
B C ~ ~ ~ ( . ) M ~ C C I X  
Bcnzo(a)pyrrnc 
Bcnzo@)fluoranthcnc 
Bcnzo(g.h.i)pcmylcnc 
~enm(k)fluoranlhcnc 
bir(2-EIhyIhcxyl)phlhalsls 
Carbazole 
Chlyrcnc 
Dibsnzo(a.h)anlhraccne 
Dibcnzofuran 
Indcno(l,2,3-cd)pyrene 
Phcnanlhrcnc 
Mcthylcne chloride 
Aroclor l2S4 
Aroclor I260 
Dieldrin 
Endrin ketone 

1.728-09 
2.678- I2  
8.608-08 
2.388-08 

O.OOE'+OO 
0.00E+OO 

9.618-06 
0.OqE + 00 
O.OOE+OO 
0.00E+OO 
O.00E +OO 
O.WE+OO 
0.00E+OO 
O.OOE+OO 
0.00E+OO 

0.00E+OO 

O.OOE+OO 
0 00E+OO 
O.OOE+OO 
O.00E +OO 
O.OOE+OO 
0.00E+OO 
0.00E+OO 

0.00E+OO 

0.00E+OO 

7.1 E- I 2  
l . lE- I4  
3.JE-IO 
9.8E-ll 

O.OE+OO 
O.OE+OO 

3.98-08 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

0.OE + OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
0.OE t 00 
O.OE + 00 

O.OE+OO 

I.8E+OO 1.2E-ll 
4.3E+OO 4.7E-14 

l.lE+OO O.OE+Oa 
7.3E+OO O.OE+Oa 

9.OE-01 O.OE+Oa 

3.8E-01 O.OE+W 
1.4E-02 O.OE+W 
2.OE-02 O.OE+OO 
3.28-02 O.OE+Oa 

B.IE+M) O.OE+Oa 

2.OE+OO O.OE+Oa 

7.5E-03 O.OE+Oa 
7.7E+OO O.OE+OO 
7.7E+OO O.OE+OO 
1.6E+OI O.OE+OO 

Tolal Paihway: I .2E. I 
Tddl Rad + O c m  6.3E-0 

S.4E-09 
O.OE t 00 
O.OE+OO 
O.OE + 00 

2.7E-IO 
2.OE-09. 

O.OE t 00 
O.OE t 00 

I .3E- I I 
1.6E-I2 

3.9E-IO 
3.3E-I I 
7.IE.10 

3. I E-12 

1.2E-10 
1.3E-ll 

O.OE t 00 
O.OE+OO 
0.OEt00 

O.OE+OO 
O.OEt00 
0.OE+00 
O.OE+OO 
O.OE t 00 

0.OE t 00 

0.OE t 00 
O.OE t 00 
O.OE+OO 
O.OE t 00 



-a .< 
00 

? . ~~ c 
w w U-238 8.S7E-03 l.6E+OI 2.8E-ll 4.4E-IO) lU-238 2.S7E-02 1.9E+02 2.8E-I1 5.3E-09 
o\ T o I ~  Rlhway: 6.6E-IO Tot.] Rtbwiy: 8.OE-09 

Rndlstlon Rbk 
IngestionlBccf IngestiodMilk 

Compound Conc'n inBeef[pCik& Inlal;c && Compound Conc'n-Milk (PCilL) w Riat 
cs-137 0.00E+00 O.OE+OO 2.8E-ll O.OE+W CS-137 O.OOE+OO O.OE+OO 2.8E-ll O.OE+OO 
NP-237 
PU-238 0.00E+00 O.OE+OO 2.2E-IO O.OE+OO PU-238 
PU-239 O.OOE+OO O.OE+OO 2.3E-IO O.OE+OO PU-239 O.OOE+OO O.OE+W 2.3E-IO O.OE+OO 
RA-226 7.058-06 1.3E-02 1.2E-IO 1.6E-12 ' RA-226 1.27E-05 9.31-02 1.2E-IO l.lE-11 

O.OOE+OO O.OE+OO 2.2E-IO O.OE+OO NP-237 O.OOE+OO O.OE+OO 2.2E-IO O.OE+OO 
O.OOE+OO O.OE+OO 2.2E-IO O.OE+OO 

RA-228 , 0.00E+00 O.OE+OO I.OE-IO O.OE+OO RA-228 O.OOE+OO O.OE+OO I.0E-IO O.OE+OO 

TC-99 O.OOE+OO O.OE+OO 1.3E-12 O.OE+OO TC-99 O.OOE+OO O.OE+OO 1.3E-I2 O.OE+OO 
SR-90 1.09E-04 2.OE-01 3.6E-ll 7.2E-12 SR-90 ' 5.478-04 4.0E+OO 3.6E-ll I.4E-IO 

TH-228 O.OOE+OO O.OE+OO 5.SE-II O.OE+OO M - 2 2 8  0.00E+OO 'O.OE+W S.SE-II O.OE+OO 
TH-230 0.00E+00 O.OE+OO l .3E-ll  O.OEtOO TH-230 O.OOE+OO O.OE+OO 1.3E-ll O.OE+OO 
m - 2 3 2  O.OOE+OO O.OE+OO 1.2E-ll O.OE+OO TH-232 O.OOE+OO O.OE+W 1.2E-ll O.OE+OO 
u-234 6.678-03 I.2E+O1 1.6E-I1 2.OE-IO U-234 2.00E-02 I.5E+O2 1.6E-I1 2.48-09 
U-235 6.03E-04 l . lE+00 1.6E-ll 1.8E-ll U-23s 1.81E-03 I.)E+OI 1.6E-ll 2.IE-IO 

O.OOE+OO O.OE+OO 4.3E+00 
O.OOE+OO O.OE+OO 

8.678-0) 8.98-08 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO I.I,E+W 
O.OOE+OO O.OE+OO 7.3E+00 
0.00E+00 O.OE+OO 9.OE-01 
O.OOE+OO. O.OE+OO 
0.00E+00 O.OE+OO 3.8E-01 
O.OOE+OO O.OE+OO 1.4E-02 
0.00E+00 O.OE+OO 2.OE-02 
O.OOE+OO O.OE+OO 3.2E-02 
O.OOE+OO O.OE+OO 8.IE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 2.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 7.SE-03 
O.OOE+OO O.OE+OO 7.7E+OO 

O.OOE+OO O.OE+OO 1.6E+OI 
0.00E+00 O.OE+OO 

Total Pathwny: 
Total Rnd + Chcm 

3.00E-06 3.IE-09 

O.OOE+OO O.OE+OO 7.7E+OO 

W 
P 

k'. 
c-r 
-7 u 

O.OOE+OO 
O.OOE+OO 

2. I7E-OS 
O.OOE+OO 
O.OOE+OO 
O.WE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+ 00 
O.OOE+OO 

2. SOE-06 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEt 00 
0.OOEt 00 
0.OOE + 00 
O.OOE+OO 

Chcmlrnl l l t k  
Ingcstion/Bcef Ingcition/Milk 

Compound Conc'n in Beefhndkd && Ril; &!E!!E! Conc'n-Milk (mn/L) Inlal;c S&J Rirk 
i.?E-IO ' O.OEtOO Arsenic O.OOE+OO O.OE+OO 1.8E+00 O.OE+OO Amnic O.OOE+OO O.OE+OO 1.8E+00 0.0EOO 

Beryllium O.OE+OO Beryllium 
Chromium Chromium 
Lend Lend 
Molybdenum Molybdenum 
TH-TOTAL TH-TOTAL 
U-TOTAL. U-TOTAL 
A c ~ ~ p h l h y l e n ~  Acenaphthylcoc 

Buuo(i)pyrenc O.OE+OO Bcnzo(i)pymc 
Benzo(b)Iluoranlhcnc O.OE+ 00 Benzo(b)fluornnthenc 
Bsnzo(g.h. i)pcrylenc Bcnzo(g.h.i)pcrylenc 
Bcnzo(k)fluornnthcnc O.OE+OO Bcnzo(k)fluoranlhenc 

Carbazole O.OE+OO Carbazole 
Chryrenc O.OE+OO Chryicnc . 
Dibenzo(a,h)anthraccnc O.OE+OO Dibenzo(a.h)anthrncenc 
Dibenzofuran Dibenzofuran 
Ideno(l.2.3-ul)pyrcnc O.OE+OO Inleno(l.2.3-d)pyrenc 
Plienanlhrcnc Phenanthrene 
Methylene chloride O.OE+OO Methylene chloride 
Aroclor 12S4 O.OE+OO Aroclor 1254 
Aroclor 1260 O.OE+OO Aroclor 1260 
Dieldrin O.OE+W Dieldrin 
W r i n  ketone W r i n  ketone 

Bcnzo(i)aolhmccnc O.OE+OO kIUO(1)MthmCcclC 

bu(2-~yLcxyl)phthhalc O.OE+OO b ~ ( 2 - E t h y l h ~ ~ y l ) p h I h h k  

O.OE+OO 

O.OE+OO 4.3E+00 O.OE+OO 
O.OE+OO 
I .OE-08 
8.98-08 

O.OE+ 00 
O.OE+OO 
O.OE+OO 
O.OE+OO I.IE+OO O.OE+OO 
O.OE+OO 7.3E+00 O.OE+W 

O.OE+OO 
O.OE+W 9.OE-01 O.OE+OO 

O.OE+OO 3.8E-01 O.OE+OO 
O.OE+OO I.4E-02 O.OE+OO 
O.OE+OO 2.OE-02 O.OE+OO 
O.OE+OO 3.2E-02 O.OE+OO 
O.OE+OO 8.1E+00 O.OE+OO 
O.OE+OO 
O.OE+OO 2.OE+00 O.OE+OO 
O.OE+OO 
O.OE+OO 7.SE-03 O.OEtO0 
0.OEi 00 7.7E+00 O.OE+OO 
O.OE+OO 7.7E+00 O.OE+OO 
O.OE+OO 1.6EtOI O.OE+OO 
0.OE t 00 

Toul Pathway: O.OE+O( 
To~nl Rad + Chcm 8.OE-O! 'I 

O.OE+OO 

O.OE+OO 
O.OE+OO 
I .3E-I I 

O.OE+OO 
I.SE-IO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

2.6E-09 
2.3E-IO 
5.7E.09 

5.4 E-09 
O.OE+OO 

O.OE+OO 
2.9E-IO 
2.OE-09 

O.OE + 00 
1.3E-ll 

O.OE+OO 

1.SE-IO 

4.6E-12 
3. I E-I2 
2.9E-09 
?.6E-IO 
6.JE-09 

O.OE+OO 1.3E-ll 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OEtO0 O.OEtO0 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OEt 00 O.OE+OO 

. O.OE+OO O.OE+OO 

O.OEtO0 O.OEtO0 

O.OEtO0 O.OEtO0 
O.OE t 00 O.OE t 00 

O.OE t o 0  O.OE t 00 
O.OEtOO 0. OE t 00 

1 Towl: 8.76-09 I . B E - d  



lngcstioalBscf 
Canpound Ccmc'ninBccflpCig) RfDo @ 

CS- 137 4.4E-02 8.1E+OI 

IngcstionlMik 

CS- I37 I S4E-02 
Conc'n-Milk (PCilL) lnlaLC RfDo Canpound 

O.OE+OO 
O.OE+OO 
O.OE+OO 

l.5E-04 
I .4E-03 

O.OE+OO 
O.OE+OO 
3.OE-OS 
4.4E-05 

I .OE-03 
8.7E-OS 

3.2E-05 

. 
' 

. .  
..' 

O.OE+OO 
O.OE+OO 
O.OE+OO 
2.8E-01 
2.5E+OO 
O.OE+OO 
O.OE+OO 
5.5E-02 

5.9E-OL 
1.9E+OO 

8.28-02 

1.6E-01 

NP-237 
PU-238 
PU-239 
RA2226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-235 
U-238 l.lE-03 2.OE+OO 

NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-235 

Arsenic 
Bcryllium 
Cbranium 
Lead 
Molybdcnum 
TH-TOTA L 
U-TOTAL 
Accnaphthylcne 
Bcnzo(r)anIhraccnc 
Bmzo(a)pyrcnc 
Bcnzq%)fluormthcnc 
Bcnzdg,h,i)pelylsne 
Bcnm@)fluoranlhcne 
b is(2-~yLcxy l )ph la~le 
Carbazole 
Chrysmc 
Dibcnzo(a.h)mlhraccnc 
Dibcnzofurm 
Indcno(l,2.3-cd)pyrcne 
Phcnanthrcnc 
Methylene chloride 
Aroclor 1254 
Aroclor I260 
Dieldrin 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

2.738-04 
2.441-03 

O.OOE+OO 
O.OOE+OO 

2.51 E-OS 
3.70E-OS 
2.668-05 
3.088-03 
2.618-04 

Arlsnic 
Beryllium 
chromium 
Lead 
Molybdenum 
TH-TOTAL 
U-TOTAL 
Accnaphthylcne 
Bcnzo(a)mlhraccnc 
Bca2o(a)pyrcnc 
Bcnzo@)fluormthenc 
Bcnzo(g,b,i)pclylcnc 
Bcazo(L)fluormlhcnc 
bis(2-Elbylcryl~phthala~c 
Carbmlc 
Cbryrcnc 
Dibcnzo(a,h)mlbraccnc 
Dibcnzofuran 
Indeno(l,2,3-cd)pyrcnc 
Phcnanthrcnc 
Methylene chloride 
A roclor I254 
Aroclor 1260 
Dieldrin 
Endrin kclone 

Cbemienl Ilnzard 
lngcstionleccf I IngcstidMilk 

Ccmc'n-Milk (malL1 Hazard 
3.OE-04 Z.0E-07 5.7E-08 5.9E-11 

3.OE-09 3.OE-12 
3.28-07 3.2E-IO 
2.9E-08 2.9E-ll 

O.O@+OO O.OE+OO 
O.OE+OO O.OE+OO 
3.28-06 3.38-09 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO 0.OEtOO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

5.08-03 6.IE-IO 
5.OE-03 6.SE-08 

S.OE-03 O.OE+OO 

3.08-03 l.lE-06 

2.OE-02 O.OE+OO 

4.OE-03 O.OE+OO 

6.1E-02 O.OE+OO 

5.OE-05 O.OE+OO 
Endrin kctone 

I 
Total Pathway: I .4E-06 

1.7E-09 7.IE-I2 

8.68-08 3.5E-IO 
2.48-08 9.8E-ll 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
9.68-06 3.9E-08 

O.OE+OO O.OE+OO 
. O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

2.78-12 l . lE-I4 

O.OE+OO. O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O:OE+OO 
OOE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+W 

3.OE-04 2.48-08 
S.OE-03 2.28-12 
S.0E-03 7.IE-08 

5.OE-03 O.OE+OC 

3.OE-03 1.3E-05 

2.OE-02 0.OE t OC 

4.OE-03 O.OE+OC 

6.IE-02 O.OEt00 

5.OE-05 0.OE t 00 

I ~ - J 
Tdal Pathway: 1.3E-OS 

'rlltii - 

2.2E-07 
6. I E- IO 
l.1E-07 

O.OE t 00 

1.1E-OS 

O.OE t 00 

O.OE t 00 

0.OE t00 

O.OE+OO 

Total Rad + Chcni I.3E-OSr Tcuol: I .5E-M 



r 

\o 
Q\ IngestiodBccf Ingertion/hlilk 

Conc'n-Milk (mn/L) Inlal;c Haz.Fd Compound Conc'n in Bcef(mdkg) Inlsl;e Comwund 
Arsenic O.OE+OO O.OE+OO 3.0E-04 O.OE+OO O.OE+OO O.OE+OO 3.OE-04 O.OE+O( 

O.OE+OO 
O.OE+OO 

I .8E-OS 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

Bcryllium 
Chromium 
Lsd 
MolyM~num 
TH-TOTAL 
U-TOTAL 
Accnaphthylenc 
Bcnzo(m~d- 
Bcnzo(m)pyrcnc 
Bcnzo(b)fluomnlhenc 
Benzo(g, b. i)pcrylcnc 
Bcnzo(k)fluoranhc 
bia(2-E1hylhcxyl)ph1luhk 
Carbazole 
Chnyicnc 
Dibcnzo(m.h)nnthnccnc 
Dibcnzofumn 
Indcno(l.2.3-cd)pyrenc 
Phcnanthrcnc 
Mcthylcnc chloride 
Aroclor I254 
Aroclor 1260 
Dieldrin 

b.'. 

-1 
tr 1 

e-. 
Carbazole 
Chnyncnc 
Dibcnzo(a.h)anthrnccnc 
Dibcnzofuran 
Inlcno(l.2,3-cd)pyrcnc 

TAUIE B.413(d) ~cooChued) 

SOUTl l  F1EI.D: BEEF AND MILK GROUNDWATEII WFIXTED) 
IUld 

Ihra & Gmundwnler 
To(YI 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

N 
Rndintbl 

Ingestionl&cf 
. Comwund Conc'n i n B e c f ( K i k d  Inlsl;e Rm(o) Hazard 

cs-137 0.OEtOO O.OE+OO 
NP-237 O.OE+OO O.OE+OO 
PU-238 O.OE+OO O.OE+OO 
PU-239 O.OE+OO O.OE+OO 
RA-226 7.OE-06 1.3E-02 
RA-228 O.OE+OO O.OE+OO 

TC-99 O.OE+OO O.OE+OO 
m - 2 2 8  O.OE+OO O.OE+OO 
M - 2 3 0  O.OE+OO O.OE+OO 
M-212 O.OE+OO O.OE+OO 
U-234 6.78-03 1.2E+OI 

6.OE-04 l.lE+OO u-23s 
u-238 8.68-03 1.6E+OI 

SR-90 l.lE-04 2.OE-01 

k 

Total Rthwmy: O.OEtC 
? 
CI 
CI I 

imnogenk Hauni 

~ ~ 

IngcstionlMilk 
Compound Conc'n-Milk (pCi/L) Inlal;c Hazard 

cs-137 
NP-237 
PU-238 
PU-239 
RA-226 
RA-228 
SR-90 
TC-99 

TH-230 

u-234 
u-23s 

m - 2 2 8  

m-212 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
O.OOE+OO 

2.OOE-02 ' 

1.81E-03 

I .27E-OS 

5.47E-04 

O.OOE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

2.2E-07 
6.IE-10 
I .4E-07 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

3.OE-06 3.IE-09 
8.7E-OS 8.9E-08 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OEtO0 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OEtO0 O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

5.OE-03 
S.OE-03 

S.0E-03 

3.OE-03 

2.OE-02 

4.OE-03 

6.1 E-02 

S.0E-OS 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

2.SE-06 I.0E-08 
2.2E-OS 8.98-08 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO 0.OEtOO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

0.OEtOO O.OE+OO 

5.OE-03 O.OE+O( 
S.OE-01 O.OE+O( 

Bcryllium 
Chromium 
Lrd 
Molyhlcnum 
TH-TOTAL 
U-TOTAL 
Acenaphthylcnc 
Bcnzo(a)anthnccnc 
Bcnzo(a)pyrcnc 
Bcnzo(b)fluoranthcnc 
Bcnzo(g.h.i)pcrylcnc 
Bcnzo(k)fluoranthcnc 
bia(2-Ethylhcxyl)ph~halalc 

S.OE-03 I.8E-05 J.6E-OS J.6E-05 

3.OE-03 O.OE+O( O.OE+OO I ..IE-OS 

2.OE-02 O.OE+O( O.OE+OO O.OE+OO 

4.OE-03 O.OE+O( 

6. I E-02 O.OE+O( 

S.0E-OS O.OE+O( 

Phcnnnthrcnc 
Mcthylcnc chlorllc 
Aroclur 12S4 
Aroclor 1260 
Dieldrin 

- b  
rg q 0.OEi 00 O.OE+OO 

Tom/: 3.6E-OS S.OE- 

Endrin kctunc , O.OE+OO O.OE+OO I IGdrin kclonc O.OE+OO O.OE+OO 
Total Pathwvay: 1.8E-OS Total Pathway: 1.8E-0: 

Toul Rad + Chcm 1.8E-OS Toul Rad + Chcm I.8E-0: 

I ' I ~ I1 l \~~H112HI \A I I~ \S I I I IONHl~W.X IS \ I2~ /91 ;  II:I I A M  

: :, 

. .  P *  . .. 



CARCINOGENIC RISK 
Radiation Risk 

Inhalation of PaniculateslSoil IngestiodSoil 
Compound Conc'n in Air(pCilm3) @J Compound Conc'n (pCi/& Risk 

cs-137 3.1E-06 3.6E-01 1.9E-I1 6.88-12 CS-137 0.44 I .9E+03 2.8E-I I S.QE-08 
NP-237 O.OE+OO O.OE+OO 2.9E-08 O.OE+OO NP-237 0.00 O.OE+OO 2.2E-IO O.OE+OO 
PU-238 , O.OE+OO O.OE+OO 3.9E-08 O.OE+OO PU-238 0.00 O.OE+OO 2.2E-IO O.OE+OO 
PU-239R40 . O.OE+OO O.OE+OO . 3.8E-08 O.OEt00 PU-239R40 0.00 O.OE+OO 2.3E-IO O.OE+OO 
RA-226 8.6E-06 I.OE+00 3.0E-09 3.0E-09 RA-226 1.23 5.4E+03 I.2E-IO 6.5E-07 
RA-228 8.OE-06 9.2E-01 6.6E-IO 6.IE-IO RA-228 1.14 S.OE+O3 I.OE-IO S.OE-07 
SR-90 O.OE+OO O.OE+OO 6.2E-ll O.OE+OO SR-90 0.00 O.OE+OO 3.6E-ll O.OE+OO 
TH-228 7.88-06 9.IE-01 7.8k-08 7.IE-08 TH-228 1.1 4.98+03 5.5E-ll 2.7E-07 
TH-230 I.IE-05 1.2E+00 2.9848 3.5E-08 TH-230 1.50 6.6E+03 1.3E-ll 8.6E-08 
TH-232 7.68-06 8.8E-01 2.88-08 2.SE-08 TH-232 1.08 4.8E+03 I.2E-ll 5.7E-08 
U-234 7.38-06 8.4E-01 2 .6648 2.26-08 U-234 1.04 4.6E+03 ' 1.6E-ll 7.3E-08 
U-235/236 6.2E-07 7.1E-02 2.SE-08' 1.8E-09 U-23SR36 0.09 3.98+02 I .6E-I I 6.2E-09 
U-238 7.SE-06 8 .7841 S.ZE-08 4.SE-08 U-238 1.08 4.7E+03 2.8E-II 1.3E-07 

I Inhalation of PaniculateslSoil 
Compound Conc'n Imalm3) - Intake SFJQ @J 

Arsenic , 

Beryllium , 

Cadmium 
Chromium 
Lead 
TH-TOTAL . 
U -TOT A L 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibezo(a .h)anthracr 
Dibenzofuran 

4. I E-08 
4.2E-09 
3.68-09 
8.IE-08 
I .3E-07 

O.OE+OO 
2.38-08 

O.OE+OO 
O.OE+OO 
O.OE+OO 

:ne O.OE+OO 
O.OE+OO 

2.68-09 I .SE+OI 4.OE-08 
2.7E-IO 8.4E+00 2.3E-09 
2.4E-IO 6.IE+00 1.4E-09 
5.3E-09 4.IE+OI 2 .2847 
8.78-09 

O.OE+OD 
I SE-09 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 6.8E+00 O.OE+OO 
O.OE+OO 

FER\CRU2RI\ABQ\IBSU)NRF.XLS\I2/29/93; 3: 18 PM 

Total Pathway: 2.6E-0i 

Toial Rad + Chem 4.68-01 

IngestiodSoiI 

Arsenic 5.78 1.4E-05 1.8E+00 2.5E-05 
Conc'n Imalk& Risl; Compound 

Beryllium 0.60 l.5E-06 4.3E+00 6.4E-06 
Cadmium 0.52 1.3E-06 
Chromium 11.60 2.9E-05 
Lead 19.20 4.7E-05 
TH-TOTAL 0.00 O.OE+OO 
U-TOTAL 0.00 O.OE+OO 
2-Methylnaphthalene 0.00 O.OE+OO 
Acenaphthylene 0.00 O.OE+OO 
Carbazole 0.00 0.OE+00 2.OE-02 0.OEtOO 
Dibcnzo(a,h)anthracene 0.00 O.OE+OO S.IE+00 O.OE+W 
Dibenzofuran 0.00 0.OEt00 

Total Pathway: 3. I E 4 5  

Totnl Rad t Chem 3.3E-OS 



TABLE B.4-15(a) (continued) 

p:. 
iJ 
-1 
it 

CARCI 

Not applicable I 

'OGENlC RlSK 
lsk 

I External RadiationlSoil I 
Compound ~ntsl;e & I 

cs-137 
NP-237 
PU-238 
P U - Z ~ ~ ~ O  
RA-226 
RAIL28 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

I .8E+01 
O.OE+OO 
O.OE+OO 
O.OE+OO 
S.IE+OI 
4.7E+OI 
O.OE+OO 
4.6E +01 
6.2E+OI 
4.5E+Ol 
4.3E+OI 
3.7E+OO 
4.5E+OI 

2.0E-06 
4.31-07 
2.8E-I I 
2.7E-I I 
I .2E-08 
2.9E-06 

O.OE+OO 
5.6E-06 
5.4E-I I 
2.6E-I I 
3.OE-ll 
2.4E-07 
3.6E-08 

3.7E-05 
O.OE+OO 
O.OE+OO 
O.OE+OO 

6. I E47 
I .4E-04 

O.OE+OO 
2.6844 
3.4E49 
I .2E49 
I.3E-09 
8.8647 
I .6E-06 

I 
Total Pathway: O.OE+OO Toul Pathway: 4.4E-04 

Chemical 
Dermal Contact/Soil 

Arsenic 4.6E-07 1.8E+OO 8.4E-0 
Beryllium 4.7647 4.3E+M 2.0E-0 

Chromium 9. I E46  
Lead I SE-05 
TH-TOTAL O.OE+OO 
U-TOTAL O.OE+OO 
2-Methylnaphthalene O.OE+OO 
Acenaphthylene O.OE+OO 
Carbazole O.OE+OO 2.0E-02 O.OE+O 
Dibezo(a,h)anthracene O.OE+OO I .9E+OI O.OE+O 
Dibenzohrran O.OE +00 

Compound - Intake SF(derml Risl; 

Cadmium 4.IE-07 

I 
Total Pathway: 2.0E-04 

Total Rad + Chem 2.OE-04 

4 ' FER\CRU2RI\ABQ\IBSU)NRF.XLS\12/29/93; 3:18 PM 

External RadiatiodSoil 
Compound Intsl;e Risl; 

Not applicable 

Total Pathway: O.OE+OO 

3.lE-05 
O.OE+OO 
O.OE+OO 
O.OE+OO 
I .3E-06 
I .4E-04 

O.OE+OO 
2.6E-04 
I .2E-07 
8.3648 
9.6E-08 
8.9E-07 
I AE-06 

2.6E-05 
2.1E44 
I .4E49 
2.2E-07 

O.OE+OO 
0.OEtOO 



-.  .I. 

Radiatior 
Inhalation of ParticulateslSoil 

Compound 
cs-137 
NP-237 
PU-238 
PU-239040 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 ' 
U-234 
U-235/236 
U-238 

TABLE B.4-15(a) (continued) 

INACTIVE FLYASH PILE: SURFACE SOIL 

RISKS DUE TO BACKGROUND CONCENTRATIONS FUTURE, ON-PROPERTY (SOUTH FIELD) RESIDENT FARhlER (RhlE VALUES)) 

f 

Nun -carcin 

Compound 
Arsenic 
Beryllium 
Cadmium 
Chromium ' 

Lead 
TH-TOTAL 
U -TOT A L 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibenzo(a.h)anhmcene 
Dibenzofuran 

Conc'n-Air(nCilm3) lnraLe RfDo 
3.lE-06 3.6E-01 

O.OE+OO O.OE+W 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

8.68-06 I.OE+00 
8.OE-06 9.2E-01 

O.OE+OO O.OE+OO 
7.88-06 9.IE-01 
I.IE-05 1.2E+00 
7.68-06 8.8E-01 
7.38-06 8.4E-01 
6.28-07 7 . I E M  
7.5E-06 8.7E-01 

Tom1 Pathway:, O.OE+O( 

nic  Hazard 

I IngestiodSoil . 
Conc'n (pCild && RfDo Hszard Compound 

cs-I37 
NP-237 
PU-238 
PU-239040 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235036 
u-238 

0.44 1.9E+03 
0.00 O.OE+OO 
0.00 O.OE+OO 
0.00 O.OE+OO 
1.23 5.48+03 
1.14 5.OE+03 
0.00 O.OE+OO 
1.12 4.9E+03 
1.50 6.6E+03 
1.08 4.8E+03 
1.04 4.68+03 
0.09 3.9E+02 
1.08 4.78+03 

I 
Total Pathway: O.OE+O( 

I Chemical Ha 
Inhalation of ParticulateslSoil I 
Conc'n Imalm3) - Intake 

4.0SE-08 2.6E49 
4.20E-09 2.7E-IO 
3.648-09 2.4E-IO 
8.128-08 5.3E-09 
1.346-07 8.78-09 

0.00E+00 O.OE+OO 
2.276-08 I .5E49 

. 0.00E+00 O.OE+OO 
' . 0.00E+00 O.OE+OO 

0.00E+00 O.OE+OO 
0.00E+W O.OE+OO 
O.OOE+OO O.OE+OO 

I I 
To~al Pathway: O.OE+OO 

1 1 '  FER\CRU2RI\ABQ\IBSLDN RF.XL.S\12/29/93; 3: 18 PM 

rrd 
IngestiodSoil 

Arsenic 5.78 1.4E-05 3.0E-04 4.8E4)?  
Beryllium 0:60 1.5E-06 S.OE-03 3.OE-04 

Compound Conc'n (malkg) HszerJ 

Cadmium 0.52 1.3E-06 I.0E-03 I .)E43 
Chromium I I .60 2.9E-05 5.OE-03 5.7E-03 
Lead 19.20 4.7E-05 
TH-TOTAL 0.00 O.OE+OO 
U-TOTAL 0.00 O.OE+OO 3.OE-03 O.OE-tCK 
2-Methylnaphthalene 0.00 O.OE+OO 
Acenaphhylene 0.00 O.OE+OO 
Carbazole 0.00 O.OE+OO 
Dibenzo(a,h)anhracene 0.00 O.OE+OO 
Dibenzofuran 0.00 O.OE+OO 4.OE-03 O.OE+W 

Total Pathwny: S.5E-O? 

Total Rad + Cheni O.OE+OO Torn1 Rad t Chcm 5.5E-02 



TABLE B.4-IS(a) (continued) 

CARClNOGENlC W R D  
Radiation H 

Dermal ConbctlSoil 

Not applicable 

Total Pathway: O.OE+O( 

Chemical H 
Dermal ContactlSoil 

lntnkc RtDtderm) Hazard Compound - 
Arsenic 4.68-07 3.2E-04 1.4E-0: 
Beryllium . 4.78-07 5.OE-01 9.5E-0' 
Cadmium . 4. I E-07 
Chromium 9. I E-06 
Lead I SE-05 
TH-TOT A L O.OE+OO 
U-TOTAL O.OE+OO 
2-Methylnaphthalmc O.OE+OO 
Acenaphthylene O.OE+OO 
Carbazole O.OE+OO 
Dibcmo(a,h)anthracenc O.OE+OO 
Diberuohirnn O.OE+OO 4.0E-03 O.OE+O( 

I 
Total Pathway: I .4E-0: 

FER\CRU2RI\ABQ\IBSU)NRF.XLS\12/29/93; 3: I 8  PM 

a 
Total Rad t Chrm 1.4E-03 

' I  

Ird - 
External RadiatiodSoil 

Compound Intal;e RfDo Hazard 
CS-137 I .8E+OI 
NP-237 O.OE+OO 
PU-238 O.OE+OO 
PU-239I24 O.OE+OO 
RA-226 S.IE+OI 
RA-228 4.7E+OI 
SR-90 O.OE+OO 

TH-fqO 6.2E+OI 
TH-228 4.6E+OI 

TH-232 4.5E+OI 
U-234 4.3E+OI 
U-235t236 3.7E+OO 
U-238 4.5E+01 

Total Pathway: O.OE+OO 

External RadiatiodSoil 
:omDound Intal;e RfDo Hazard 

Not applicahlr 

Tohl Pathway: O.OE+O 

4.9E-02 
3 .OE-04 
I .3E-03 
5.7E-03 

O.OE+OO 

O.OE+OO 

O.OE+OOI Toral: 5.6E-021 

. .  . .. .. 



IngestiodGroundwater 
Compound Conc'n (pCiIL) u w ,&& 

NP-237 0 O.OE+OO 2.2E-IO O.OE+OO 
RA-226 1.6E-04 7.7E+OO 1.2E-IO 9.3E-IO 
RA-228 O.OE+OO O.OE+OO I .OE-IO O.OE+OO 
SR-90 2.1E-03 I.OE+K? 3.6OE-It 3.7E-09 

O.OE+OO O.OE+OO 1.3E-I2 O.OE+OO 
0.187 9.28+03 1.6E-ll I.5E-07 

TC-99 

U235/236 0.0169 8.3E+02 1.6E-ll 1.3E-08 
U238 0.24 1.2E+04 2.8E-ll 3.3847 

U234 

I I 
Totnl Pathway: 4.9E-07 

InhalatiodGroundwater 

Not applicable 

\-+ 
, .. 
c *  
P- 
h 

? 
LI 
2 

c1 
c( c1 

I-h 

w 
f?3 
Q 

FEH\CRU2RI\ABQ\IHGWONRF.XLS\12/29/93, 3.22 PM 1 1  

a .  1 ** 

' 

I 
Toul Pathway: O.OE+O( 

Chemical Risk 
IngestiodGroundwater InhalatiodOroundwater 

. Compound Conc'n (malL) w ,&& Compound - Intake Risl; 
Arsenic O.OE+OO O.OE+OO 1.8E+OO O.OE+OO Arsenic O.OE+OO 
Berylfium O.OE+OO O.OE+OO 4.3E+OO O.OE+OO Beryllium O.OE+OO 
Cadmium O.OE+OO O.OE+OO Cadmium O.OE+OO 
Lead 5.68-05 I.5E-06 Lead ' 5.8E-06 

Molybdenum 8.IE-05 2.2E-06 Molybdenum 8.3E-06 
Tetrachlorodibenzofuran O.OE+OO O.OE+OO 1.5E+04 O.OE+OO Tetrnchlorodibenzofuran O.OE+OO 

Mercury O.OE+OO O.OE+OO Mercury O.OE+OO 

U-T~tal O.OE+OO O.OE+OO I 1U-Total ' O.OE+OO 
Totnl Pathway: O.OE+OO Toul Pathway: O.OE+O( 

Total Rad + Chrm 4.98-07 Total Rad + Chem O.OE+OO 



TABLE B.4-15(b) ( C O D ~ ~ I I ~ )  

. . . ,  . 8 .  I * *  

CARCINOGEMC RISK 
Radiation Risk 

Dermal ContactlQroundwater 

Chemical Risk 
Dermal ContactlQroundwater 

Arsenic O.OE+OO 1.8E+OO O.OE+OO 
Beryllium O.OE+OO 4.38+02 O.OE+OO 
Cadmium O.OE+OO 

Mercury O.OE+OO 
Molybdenum I .6E48 

lniake SF(derm1 RisL Compound - 

Lead 4.5E-I I 

Tetrachlorodibrnzofuran O.OE+OO 3.OE+04 O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE+OO 
U-Total O.OE+OO I 

Toul  Pathway: O.OE+OO 

Total Rad Chem O.OE+OO-1 

FER\CRUZRI\ABQ\IBGWONRF.XLS\12/29/93; 3:22 PM I 1  

Noi applicable 

Totel Pathway: O.OE+OO 

O.OE+OO 
9.3E-IO 

O.OE+OO 
3.7E-09 

O.OE+OO 
I S E 4 7  
I .3E48 
3.3E-07 



TABLE B.4-lS(b) (continued) 

' I  

NONCARCINOGENIC HAZARD 
Radiation Hazr 

IngestiodGroundwater 
Compound Conc'n bCi/L) Intal;e RfDo 

NP-237 0.0 O.OE+OO I 

RA-226 0.0 7.7E+OO 
RA-228 0.0 O.OE+OO 
SR-90 0.0 I.OE+02 
TC-99 0.0 O.OE+OO 
U234 0.2 9.28+03 
U235i236 0.0 8.3E+02 
U238 0.2 1.2E+04 

Tobl Pathway: O.OE+OC 

InhaletiodGroundwater 

Not applicable 

Tots1 Pathway: O.OE+O( 

I Chemical Hazard I 

I IngestiodQroundwater 
Compound Conc'n lmalL) Intal;e RfDo 

IArsenic O.OE+OO O.OE+OO 3.0E-04 O.OE+OOl 
Beryllium 
Cadmium I Lead 

O.OE+OO O.OE+OO 5.0E-03 O.OE+OC 
O.OE+OO 0.OEtOO 5.0E-04 O.OE+OC 

5.6E-05 1.5E-06 
Mercury O.OE+OO O.OE+OO 3.0E-04 O.OE+OO 
Molybdenum 81IE-05 2.2846 5.0E-03 4.48-04 
Tetrachlorodibenzofuran O.OE+OO O.OE+OO 
U-Total O.OE+OO O.OE+OO 3.00E-03 O.OE+OO 

Total Pathway: 4.4E-04 

FER\CRU2RI\ABQ\IBGWONRF.XWi\12/29/93; 3:22 PM 

InhalatiodQroundwater 
Intake , Compound - 

Arsenic O.OE+OO 
Beryllium O.OE+OO 
Cadmium O.OE+OO 
Lead 5.8E-06 
Mercury O.OE+OO 
Molybdenum 8.3E-06 
Tetrachlorodibenzofuran O.OE+OO 
U-Total O.OE+OO I 

Tots1 Pathway: O.OE+OO 

Total Rad + Chem 4.4E44 Total Rad + Chem O.OE+OO 



TABLE B.4-1S(b) (continued) 

NONCARCINOGENIC HAZARD 

Not applicable 

I 
Toul  Pnthway: O.OE+O( 

Chemical Hazard 
Dennal ContnctlQmundwrter 

I.00E-03 O.OE+OO 2.98-04 O.OE+OO O.OE+OO 

Beryllium I.00E-03 O.OE+OO S.OE-05 O.OE+OO O.OE+OO 
I .WE43 O.OE+OO 2.5E-05 O.OE+OO O.OE+OO 

Lead 4.00E-06 4.5E-I I 
Mercury I.OOE.04 O.OE+OO 4.5E-OS O.OE+OO 
Molybdenum I .WE43 I .6E-08 I .9E-03 8.5E-06 
Tetrachlorodibenzofuran 1.40E+00 O.OE+OO 

O.OE+OO 
4.SE-04 

U-TOlal I.00E-03 O.OE+OO I.SE-04 O.OE+001 O.OE+OO 
Total Pathway: 8.SE-06 

Totnl Rad t Chem . 8.SE-061-4.SE04) 

. .  



. .. 

Chemical Risk 
Ingestiodtlomegrown Produce 

I 

Arsenic I . a3806 I.5E-09 1.8E+00 2.7649 
Risk Compound Conc'n in Plants (mnltpll - h a t e  - 

Beryllium I .95E-09 I .6E-l2 4.3E+00 7 OE-12 
Cadmium I .99E-09 I .7E-l2 

TABLE B.4-lS(c) 
. RISKS DUE TO BACKGROUND CONCENTRATIONS W U R E  ON-PROPERTY (SOUTH FIELD) FARMER (RhfE VALUES)] 

INACTIVE FLYASH PILE: HOMEGROWN PRODUCE (DUST AFFECTED) 

CARCINOGENIC RISK 

I Radiation Risk 1 

~Chmmium 
Lead 
Molybdenum 
TH -TOTAL 
U-TOT A L 
2-Methylnaphthalene 
Acenaphthylene 
Carbazole 
Dibenzo(a ,h)anthracene 

t Comvound Conc'n in Plants bCi/kpll - Intake - 1 IngestiodHomegrown Produce 
' Risk 

cs-137 
NP-237 
PU-238 
PU-239Q.40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234. 
U -235Q.36 
U-238 

l.46E-03 2.2E+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

3.99843 6.OE+OO 
3.71E-03 ' 5.5E+00 

O.OOE+OO O.OE+OO 
3.62843 5.4E+OO 
4.85E-03 7.2E+OO 
3.49843 5.2E+OO 
3.36843 5.OE+OO 
2.85E-04 4.3E-01 
3.49643 5.2E+OO 

2.8E-I 1 6. IE- l l  
2.2E-IO . O.OE+OO 
2.2E-IO O.OE+OO 
2.3E-IO O.OE+OO 
1 .2E-lO 7.2E-IO 
I .OE-IO 5.5E-IO 
3.6E-ll O.OE+OO 
5.5E-I I 3 .OE- IO 
I .3E-I I 9.4E-I I 
1.2E-ll 6.3E-I I 
1.6E-ll 8.OE-I I 
1.6E-ll 6.8E-12 
2.8E-ll I .SE-IO 

Totrl Pathway: 2.0E-09 

3.77848 3.IE-l l  
6.31E-08 5.3E-ll 

O;OOE+OO O.OE+OO 
0.OOEtOO O.OE+OO 

I .OSE45 ' 8.88-09 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.&E+00 O.OE+OO 2.OE-02 O.OE+OO 
O.OOE+OO O.OE+OO 8.IE+OO 0.OEtOO 

Dibenzofuran O.OOE+OO O.OE+OO 
Tctrachlorodibezofuran 0.00E+OO O.OE+OO I.SE+OS O.OE+OO 

I 1  FER\CRU2RI\ABQ\IBVONRFD.XLS\12/29/93; 3:07 PM 

rr _ .  . . .  . .. 

Total Pathway: 2.lE-OS 

Ttrt;ll 

6 . I E - l l  
O.OE+OO 
O.OE+OO 
O.OE+OO 

7.2E-IO 
5.5E-IO 

O.OE+OO 
3.OE-IO 
9.4E-I I 
6.3E-I I 
8 a E - I  I 
6.88-12 
'1.SE-IO 

2.7E-09 
7.OE-I2 

O.OE+OO 
O.OE+OO 

O.OE+OO 

Total Rad + Chem 4.7E-09 Total: 4.7849 

' I  a .  
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TABLE B.I-lS(c) (continued) 

INACTIVE FLYASH PILE: HOMEGROWN PRODUCE (GROUNDWATER AFFECTED) 
CARCINOGENIC RISK 

Radiation Risk 
IngestionlHomegrown Produce 

Compound Conc'n in Plants b C i / k d  lntaLe m Rist 
cs-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230, 
TH-232 
U-234 
U-23SR36 
U-238 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 

7.788-04 1.2E+00 
0.00E+00 O.OE+OO 

1.38E-02 2.IE+OI 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00Et00  O.OE+OO 

9.18E-01 I .4E+03 
8.30E-02 1.2E+02 

l . l 8 E t 0 0  I.8E+03 

2.8E-ll 
2.2E-IO 
2.2E- IO 
2.3E-IO 
I.2E-IO 
1 .OE- IO 
3.6E-ll 
5.SE-I I 
1.3E-ll 
I.2E-I1 
I .6E-I I 
I .6E-1 I 
2.8E-I I 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

I .4E-IO 
O.OE+OO 

7.4E-IO 
O.OE+OO 
O.OE+OO 
O.OEt00 

2.2E-08 
2.0E-09 
4 . 9 6 4 8  

I I 
To~nl Pnhwry: 7.48-08 

Chemical Risk 
IngestionlHornegrown Produce 

Compound Conc'n in Plants ( m d k d  Intal;e Risl; 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
Molybdenum 
TH-TOTAL 
U-TOTAL 
?-Methylnaphthalene 
Acenaphthylene 
Carhaziile 
Diberuo(a .h)anthracene 
Dibenzohiran 
Tetrachlorodibenzofuran 

0.00E+00 O.OE+OO 1.8E+00 O.OE+OO 
0.00E+00 O.OE+OO 4.3E+00 O.OE+OO 

S.0SE-09 4.2E-I2 
0.00E+00 O.OEt00 

2.80E44 2.3E-01 
4.31E44 3.78-07 

0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 2.0E-02 O.OE+OO 
0.00E+00 O.OE+OO 8.IE+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO I.SE+OS O.OE+OO 

I ' FER\CRU2RI\ABQ\IBVONRFW.XLS\IZ129/93; 3:09 PM 

. .  
Y C  . .. . .  

Tom1 Pathway: O.OE+OO 

Total 
Dust 81 Croundwster 

A N ~ t e 4  . 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

I .4E-IO 
O.OE+OO 

7.4E-IO 
O.OE+OO 
O.OE+OO 
O.OE t 00 

2.2E-08 
2.0E-09 
4.9E-08 

O.OE+OO 
O.OE+OO 

6.IE-l l  
O.OE+OO 
O.OE+OO 
O.OEt00 

8,.6E-I0 
5.SE-IO 

' 1.4E-IO 
3 .OE- IO 
9.4E-I I 
6.3E-I I 
2.2E-08 
2 .OE-09 
4.9E-08 

2.7E-09 
7.OE-I2 

O.OE+OO 0.OEt00 
O.OE+OO O . O E + 0 0  

O.OE+OO O.OE+OO 

Total Rad + Chem 7.4E-OSt Total: 7.48-08 7 . 9 ~ 4 8 1  

.. .. 

.. . . 



TABLE B.41!3(c) (continued) 

INACTIVE FLYASH PILE: HOMEGROWN PRODUCE (DUST AFFECTED) 
NONCARCINOGENlC HAZARD 

1 Radiation Hazard 

I IngestiodHomegrown Produce 
Compound Conc’n in Plants (PCiltg) Intel;e R1D(o) Hazard 

cs-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

I SE-03 
O.OE+OO 
O.OE+OO 
O.OE+OO 

4.0E-03 
3.7E-03 

O.OE+OO 
3.6E-03 
4.88-03 
3.58-03 
3.4843 
2.98-04 
3.5E-03 

I 
T a l  Pathway: O.OE+O( 

Chemical Hazard 
IngestiodHomegrown Roduce 

Compound Conc’n in Plants (mdkg) Intcll;e 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
Molybdenum . 
TH-TOTAL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthylenr 
Carbazole 
Dibenzo(a ,h)enthracene 
Dibenzofuran 
Tetrachlorodibenzufuran 

1.8E-06 1 SE-09 
I .9E-09 I .6E-I2 
2.0E-09 1.7E-12 
3.88-08 3. lE-l l  
6.38-08 5.3E-I I 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

1.1 E 4 5  8.8E-09 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OEtOO 
O.OE+OO O.OE+OO 

3.0E-04 5.1E-06 
5.0E-03 3.3E-IO 
I .OE-03 I .7E-09 
5.0E-03 6.3E-09 

S.0E-03 O.OE+OO 

3.0E-03 2.9E-06 

4.0E-03 0.0€+00 

5.1E-06 
3.3E-IO 
I .7E-09 
6.38-09 

O.OE+OO 

2.9E-06 

O.OE+OO 

.. . 
. ..’* 

Total Pathway: 8. IE-06 

FER\CRUZRI\ABQ\IBVON RFD.XLS\I 2/29/93; 3:07 PM Total Rad + Chem 8.IE-06 Toial: 8.IE-06 8 1  



.-.., ... . ~~ - . __ __ - . . 

INACTIVE FLYASH PILE: HOMEGROWN PRODUCE (GROUNDWATER AFFECTED) 

3.0E-04 O.OE+OO 
S.OE-03 O.OE+OO 
I .OE-03 4.26-09 
S.OE-03 O.OE+OO 

5.OE-03 7.3E-05 

3.OE-03 O.OE+OO 

4.0E-03 O.OE+OO 

NONCARCINOGENIC HAZARD 
Radiation Hazard 

IngesriodHomegrown Produce 
Compound Conc'n in Plants tpCi/k& RfDo Hazerd 

cs-137 O.OE+OO 
NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
u-23sn36 
U-238 

O.OE+OO 
O.OE+OO 

4.2E-09 
O.OE+OO 

7.38-05 

O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

7.88-04 
O.OE+OO 

I . 4 E M  
O.OE+OO 
O.OE+OO 
O.OE+OO 

9.2E-01 
8.3E-02 

1.2E+OO 

I I 
Total Pathway: O.OE+OO 

I Chemical Hazard I 
I IngestiodHomegrown Produce 

Compound Conc'n in Plants tmg/k& & j&& 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
Molybdenum 

U-TOTAL 
2-Methylnaphthelene 
Acenaphthylene 
Carbszole ' 

Dibenzo(a ,h)snthracene 
Dibenzofursn 
Tetrachlorodibrnzofuran 

TH -TOTAL 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

S.0E-09 4.28-12 
O.OE+OO O.OE+OO 

2.88-04 2.3E-07 
4.48-04 3.7E-07 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

I I 
Total Pathway: 7.3E-05 

I '  FER\CRU?RI\ABQ\IBVONRFW.XLS\t2/29/93; 3:09 PM e 

Tollll 
Dust & Groundwater 

ANectd 

S.IE-06 

5.9E-09 
6.3E-09 

3.3E- IO 

7.3E-05 

2.9E-06 

O.OE+OO 

Total Rad + Chem 7.3E-OS Em/: 7.3E-05 8.IE-05 



hgestiodBerf 
Compound Conc'n in BeefhCilkd lnlake m 

cs-137 l.87E-03 3.4E+00 2.8E-1 I 9.6E-I I 

lngestioddilk 
Compound Conc'n in Milk (PCilL) intake w 

CS-137 6.558-04 4.8E+00 2.8E-ll 1.3E-IO 
0.00E+00 O.OE+OO 2.2E-IO 
0.00E+00 O.OE+OO 2.2E-IO 
0.00E+00 O.OE+OO 2.3E-IO 

". 
P-? . .L' 

&I-? 

?.-.-, 
P- P- 

Y 
-1 

6.47845 I.2E-0l I.2E-IO 1.4E-ll 
5.81E-05 I.IE-O1 l.OE-IO l . lE-I1 

0.00E+00 O.OE+OO 3.6E-ll O.OE+OC 
l.28E-06 2.4E-03 S.SE-ll 1.3E-13 
1.896-06 3.5E-03 1.3E-I I 4.5E-14 
1.36846 2.58-03 1.2E-ll 3.OE-14 
4.37845 8.0E-02 I .6E-I I I .3E-l2 
3.71846 6.88-03 1.6E-ll I.lE-13 
4.54E-05 8.38-02 2.8E-ll 2.3E-I2 

NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235R36 
U-238 

c.' 
w 
cn -- 

Total Pathway: 4.3E-It 

Cha 
IngestiodBeef 

Compound . Conc'ninBeef(ma/k& SJ(oJ m 
Arsenic 2.36847 2.4E-IO 1.8E+00 4.2E-IO 
Beryllium 1.26E-IO 1.3E-13 4.3E+00 5.6E-13 
Cadmium ' 6.SSE-IO 6.78-13 
Chromium I .35E-08 I .4E-I I 
Lead I .22E49 I .3E-I? 
Molybdenum 0.00E+00 O.OE+OO 
TH-TOTAL O.OOE+OO O.OE+OO 

2-Methylnaphthalene 0.00E+00 O.OE+OO 
U-TOTAL 1.378-07 I .4E-IO 

Acenephthylene 0.00E+00 O.OE+OO 
Carbazole 0.00E+00 O.OE+OO 2.0E-02 O.OE+OC 
Dibenzo(a ,h)anthracene 0.00E+00 O.OE+OO 8.IE+00 O.OE+OC 
Dibenzofuran 0.00E+00 O.OE+OO 
Tetrachlorodibenzofuran 0.00E+00 O.OE+OO 1.5E+05 O.OE+OC 

RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-23SR36 
U-238 

I 
I FER\CRUZRI\ABQ\IBBONRFD.XLS\I2/29/93; 259 PM Total Rad + Chrm 5.SE-IO 

c c 

0.00E+00 O.OE+OO 2.2E-IO O.OE+W 
0.00E+00 O.OE+OO 2.2E-IO O.OE+OO 
0.00E+00 O.OE+OO 2.3E-IO O.OE+W 

I .  l6E-04 8.6E-01 I .2E-IO I .OE-la 
I.0SE-04 7.7E-01 I.OE-IO 7.7E-l l  

0.00E+00 O.OE+OO 3.6E-ll O.OE+OO 
1.07E-06 7.9E-03 5.SE-ll 4.3E-13 
1.58846 I.ZE-02 1.3E-ll 1.SE-13 
I.14E-06 8 .3643 1.2E-ll I.OE-13 
1.31E-04 9.6E-01. 1.6E-ll 1.5E-ll 
I.IIE-05 8.2E-02 1.6E-ll 1.3E-I2 
1.36E-04 I.OE+OO 2.8E-ll 2.8E-1 I 

I I 
Tole1 Pathway: 3.6E-IO 

hgesl ioddi lk  
, Compound Conc'n in Milk h n / L )  

Arsenic 7.09E-09 2.9E-I I 1.8E+00 5.IE-1 I 
Beryllium 1.14E-13 4.76-16 4.3E+00 2.OE-IS 
Cadmium 1.19E-IO 4.98-13 

3.688-09 I .5E-l I Chromium 
Lead ' I.OZE-09 4.28-12 
Molybdenum 0.00E+00 O.OE+OO 
TH-TOTAL 0.00E+00 O.OE+OO 
U -TOT A L 4.IIE-07 1.7E-09 
2-Methylnaphthalene 0.00E+00 O.OE+OO 
Acenaphthylene 0.00E+00 O.OE+OO 
Carbazole 0.00E+00 O.OE+OO 2.0E-02 O.OE+W 
Dibenzo(a ,h)anthracene 0.00E+00 O.OE+OO 8.IE+00 O.OE+W 
Dibenzofuran 0.00E+00 O.OE+OO 
Tetrachlorodibenzofuran 0.00E+00 O.OE+OO 1.5E+05 O.OE+OQ 

Total Pathway: 5 . IE-I '  

Tot;ll 

2.3E-I 
O.OE+C 
O.OE+C 
O.OE+( 

I .2E-1 
8 8E-I 

O.OE+C 
5.6E-I 
2 .OE- I 
1.3E-I 
I .7E-I 
I .1E-l 
3 .OE- I 

1.8E-I 
S.6E-I 

O . O E + D  
O.OE + a  

O.OE+a 

Total Rad + Cheni 4.lE-10- 



TABLE B.CIS(d)(contlnued) 

INACTIVE FLYASH PILE: Bl&F AND MILK (GROUNDWATER AFFECTED) 
RISKS DUE TO UACKGRUUNL) CONCENTRATIONS ON-PROPERTY (SOUTI1 REID) PARhlER (RME VAI,UESS)I 

Radiation RLk 
IngcstiOnlBCcf Ingcstion/Milk 

cs-I37 O.OOE+W O.OE+W 2.88-11 O.OE+OO CS-137 0.00E+00 O.OE+OO 2.8E-II O.OE+OO 
NP-237 O.OOE+OO o.oe+oo 2.28-10 .O.OE+OO ~ ~ - 2 3 7  0.00E+00 O.OE+OO 2.ZE-IO O.OE+OO 

Canpound Cmc'n in Beef (PCillra) Incal;c S&J Riat Canpound Cmc'n in Milk (pCilLJ S&J !t& 

PU-238 O.OOE+OO 0.08+00 2.2E-IO O.O@+OO PU-238 0.00E+00 O.OE+OO 2.2E-IO O.OE+OO 
PU-2391240 0.00E+OO O.OE+OO 2.3E-IO O.OE+OO PU-239/240 O.OOE+OO O.OE+OO 2.3E-IO O.OE+OO 
RA-226 7.05E-06 l.3E-02 1.28-IO 1.6E-12 RA-226 1.27E-05 9.3E-02 1.2E-IO l. lE-I1 
RA-228 O.OOE+W O.OE+OO I.OE-10 O.OE+OO RA-228 0.OOE+00 O.OE+OO I.OE-IO O.OE+OO 

TH-228 O.OOE+OO O.OE+OO 5.5E-II O.OE+OO TH-228 0.00E+00 O.OE+OO 5.5E-II O.OE+OO 
TH-230 0.00E+OO O.OE+OO 1.38-11 O.OE+OO TH-230 0.00E+OO O.OE+OO 1.3E-ll O.OE+OO 
TH-232 0.00E+W O.OE+OO 1.28-11 O.OE+OO TH-232 O.OOE+OO O.OE+OO 1.28-11 O.OE+l%l 
U-234 6.67~-03 i.ze+oi 1.68-II Z.OE-IO u-234 2.00E-02 I.JE+02 1.68-11 2.4E-09 
U-2351236 6.038-04 l.lE+OO 1.68-11 1.88-11 U-2351236 1.81E-03 1.3E+OI 1.6E-ll 2.18-IO 

SR-90 1.098-04 2.08-01 3.6E-II 7.2E-12 SR-90 , 5.47E-04 4.0E+OO 3.6E-ll 1.4E-IO 

U-238 8.5778-03 1.6E+OI 2.88-11 4.48-10 U-238 2.578-02 1.9E+02 2.8E-ll 5.3E-09 
F 
c( n 

9..\ 
)1J 
m 
cp 

Cheo 
IngcatidBcef 

Aracnio 0.00E+00 O.OE+OO I.BE+OO O.OE+W 
Bcryllium 
Cadmium 
Cbromium 
Lead 
Molybdenum 

Canmnd Canc'ninBccf(mnllrg) Incal;c SFJoJ !t& 

TH-TOTAL 
U-TOTAL 
2-Mclhylnaphlhalcnc 
Accnrphlhylcnc 
Calbazolc 
Dibcnzo(a,h)anlhraccnc 
Dibcnzafuran 
TcIrachlorodibcnrufuran 

O.OOE+OO O.OE+OO 4.3E+OO O.O@+OO 
8.ZJE-IO 8.5E-13 

O.OOE+OO O.OE+OO 
3.00E-06 3.18-09 
8.678-05 8.98-08 

O.OOE+OO O.OE+OO 
0.00@+00 O.OE+OO 

O.lWE+OO O.OE+OO 
O.OOE+OO o.oe+m 

O.OOE+OO O.OE+OO 2.OE-02 O.OE+OC 
O.OOE+OO O.OE+OO a.ie+oo O.OE+W 
O.OOE+OO O.OE+OO 
O.OO@+M) O.OE+OO I.JE+W O.OE+OC 

Tobl Pathway: O.OE+i% 

IngcrtionlMilk 

Armtic 0.00E+00 O.OE+OO 1.8E+OO O.OE+OO 
Beryllium 
Cadmium 
Chranium 
L u d  
Molybdenum 

CanDound Cmc'n inMilk (malL) SFJoJ RiiL 

TH-TOTAL 
U-TOTAL 
2-M~Ihyytn~phthd~1~ 
Accnaphlhylcac 
Carbuolc 
Dibcnzo(a.h)anlhrfficnc 
Dibcnzofuran 
Tctrachlorodibcmfuran 

0.00E+OO O.OE+OO 4.3E+W O.OE+OO 
1.5OE-IO 6.28-13 

0.00E+00 O.OE+OO 
2.5OE-06 l.0E-08 

O.OOE+Ml O.OE+a) 
0.00E+W O.OE+OO 
O.WE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

0.00E+00 O.OE+OO 8.lE+OO O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+W I.SE+OI O.OE+M) 

2.17E-05 8.98-08 

0.00E+OO O.OE+OO 2.OE-02 O.OE+OO 

I 
Total Pathway: O.OE+OC 

0.0€+00 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
1.3E-I I 

ISE-IO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.6E-09 

5.7E-09 
2.3E- I O  

O.OE t 00 
O.OE+OO 

O.OE+OO 
O.OE t 00 

O.OE+OO 

2.3E-IO 
O.OE+OO 
O.OE+OO 
O.OE+M) 

1.3E-IO 

1.5E- I O  

2.OE-13 
1.3E-13 
2.68-09 
2.3 E- IO 
S.8E-09 

8.8E-ll 

J.6E-13 

J.8E- I O  
5.6E-13 

O.OE+OO 
O.OE+OO 

O.OE+OO 

Tolsl Rad + Chcni 6.6E-10 ToQl Rad + Chcm 8.OE-091 Tad 8.7E-09 9.6E-091 , 

e 



TABLE B.4-lS(d) (continued) 

I Rsdiati 

INACTIVE FLYASH PILE: BEEF AND hflLK (DUST AFFECTED) . 

Hazard 
Ingestioflilk 

CS-137 6. 55E-04 
Compound Conc'n in Milk lpCilL1 m RfDo Risk 

IngcsriodBeef 

CS- 137 I .9E-03 
Compound Conc'n in BeeflpCilkg) Inlel;c RfDo - 

NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

O.OE+OO 
O.OE+OO 
0.OEtOO 

6.5E-05 
S.8E-05 

O.OE+OO 
I . 3 E W  
I . 9 E W  
I . 4 E W  
4.48-05 
3.78-06 
4.5E-05 

I 
T a l  Pathway: O.OEtO( 

NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

O.OOE+OO 
0.OOEtOO 
O.OOE+OO 

1.16864 
I .OSE-M 

O.OOE+OO 
I .07E-06 
I .SEE46 
1.14E-06 
1.31E-04 
I .  I I E-05 
I .36E-04 

I 
Total Pathway: O.OE+OO 

2.48-07 2.4E-IO 3.0E-04 8.IE-07 
1.3E-IO 1.3E-13 S.0E-03 2.6E-ll 
6.5E-IO 6.7E-I3 I .OE-03 6.7E-IO 
1.3E-08 I .4E-I I S.0E-03 2.8E-09 
1.2E-09 I.3E-I2 

O.OE+OO 0.OEtOO 5.0E-03 O.OE+W 
0.OEtOO O.OE+OO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 4.0E-03 O.OE+W 
O.OE+OO O.OE+OO 

I .4E-07 1.4E-IO 3.0E-03 4.78408 

Cbemkal E d  
IngestiodBeef I I  Ingestioflilk 

Compound Conc'n in Beeflmalkg) Inlal;c RfDo - I I Compound Conc'n in Milk ImalL) Intal;c RfDo Risk 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
Molybdenum 
TH-TOTAL 
U-TOTAL 
2-Methylnaphthalene 
Acenaphthylenc 
Carbazole 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Tetrachlorodibenzofura 

Arsenic 
Beryllium 
Cadmium 
Chromium 
L u d  
Molybdenum 
TH-TOTAL 
U-TOTAL 
2-Methylnaphthalene 
Accnaphthylenc 
Carbazole 
Dibemo(a .h)anthracene 
Dibenzofuran 
Tetrachlorodibenzofu ure 

7.098-09 2.9E-I I 3.0E-04 9.7E-08 
1.14E-13 4.76-16 5.OE-03 9.3E-14 
1.19E-IO 4.98-13 I.0E-03 4.9E-IO 
3.68849 1.5E-l I 5.0E-03 3.OE-09 
l.02E-09 4.26-12 

O.OOE+OO O.OE+OO 5.0E-03 O.OE+W 
O.OOE+OO O.OE+OO 

4.11E-07 1.7E-09 3.0E-03 5.6E-07 
O.OOE+OO O.OE+OO 
O.OOE+OO 0.OEtOO 
O.OOE+OO O.OE+OO 
O.OOE+OO 0.OEtOO 
O.OOE+OO O.OE+OO 4.0E-03 O.OE+W 
0.OOEtOO O.OE+OO 

C , I  

Told - 

9. I E4 
2.6E- 
I .2E4 
S.8E4 

O . O E + (  

6. I E4 

O.OE+c 

Total Pathway: 8.68-07 Total Pathway: 6.6E-07 

I '  FER\CRU2RI\ABQ\IBBONRFD:XLS\12/29/93; 2:59 PM Total Rad + Chem 8.6E-07 
. .  

, .  . .  r *  . .. 

Total Rad t Cheni 6.6E-01- 

, 



TABLE B.CIS(d) (conthud) 

INACTIVE FLYAS11 PILE: BEEF AND MILK (GROUNDWATER AI;I;ECI'Eu) 

3.08-00 O.OE+OO 
5.08-03 O.OE+OO 
1.08-03 8.5E-IO 
5.08-03 O.OE+OO 

5.08-03 I .8E-OS 

3.08-03 O.OE+OO 

4.08-03 O.OE+OO 

NONC 
Radiati 

I n g c s t i d k f  

cs-137 O.OE+OO 
NP-237 O.OE+ml 
PU-238 o.oe+oo 
PU-2391240 O.OE+OO 
RA-226 7.08-06 
RA-228 0.08 t 00 
SR-90 1.18-04 
TH-228 O.OE+OO 

Compound Conc 'n inkf (pCi /kg)  && &f&) 

TH-230 o.oe+oo 

u-234, ti.71i-m 
TH-232 O.OE+OO 

U-2351236 6.08-00 
U-238 8.68-03 

Aracnic 
Beryllium 
Cadmium 
Cbranium 
Lead, 
Molybdenum 
TH-TOTA L 
U-TOTAL 
2- M c t h y h r p h t h a l ~ ~ ~  
Accnaphthyknc 
Carbuolc 
DibcnzO(a ,h)anlhraccnc 
Dibcnzofuran 

I 
T&l Pathway: O.OE+O 

LCINOGENIC HAZARD m v l  

Hazard I I h r t  & Groundwater 
Afftskd 

Compound Cmc'n in Milk (PCilL) RfDo 
cs- 137 0.00E+00 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 

0.008+00 
0.008+00 
O.00E + 00 
I .27E-O5 

0.00E+00 
5.47E-lM 

0.00E+00 
O.a)E+OO 
0.008+00 

2.008-02 
1.81E-03 
2.578-02 

I 
T d  P.chway: O.O@+CN 

Chs&d Hazard 
I n g c s t i d b f  I I  IngcstiodMiJk 

Compound Cmc'ninBccf(ma/kQ && Rfelo) I I Canpnund Cmc'n inhiilk (malL) RID(o) Rist 
Arsenic 
Beryllium 
Cadmium 
Chranium 
L a d  
Molybdcnum 
TH-TOTAL 

2-Mcthy~phlbrlcnc 
Acuraphthylcnc 
Calbuolc 
Dibcnzo(r,h)mthraccnc 
Dibcnzafuran 
Tclrrchlorodibemhra 

U-TOTAL 

O.OE+OO O.OE+OO 
0.08+00 O.OE+oO 

8.38-10 8.58-13 
o.oe+oo o.oe+oo 

3.08-06 3.18-09 
8.78-0s 8.98-08 

O.OE+OO O.OE+OO 
o.o8+oo O.OE+OO 
o.oe+oo o.oe+oo 
O.OE+OO O.OE+OO 
0.08+00 O.OE+OO 
O.OE+OO 0.0@+00 
o.oe+oo o.oe+oo 
0.08+00 O.OE+OO 

0.008+00 O.OE+OO 3.OE-00 O.O@+oC 
O.OOE+OO o.oe+m S.OE-O~ o.oe+oc 

O.OOE+OO O.OE+OO S . O E - ~  o.oe+oc 
1.508-10 6.2E-13 I.0!2-03 6.28-10 

2.508-06 1 .OE-08 
2.17E-OS 8.9E-08 5.OE-03 1.8E-05 

0 .00Et00  O.OE+00 
0.00E+00 0.08+00 3.OE-03 O.OE+M 
0.008+00 O.OE+OO 
O.OOEt00 O.OE+OO 
0.008+00 O.OE+OO 
0.OOEt00 O.OE+OO 
0.00E+00 O.OE+OO 4.OE-03 O.OE+M 

I I I  
Total PaQway: I.8E-OS Total Pathway: 1.88-0: 

Total Rad + Chcni I.8E-05 

I ' l~ld\~'H112HI\AII~\IIllloNH~W.XIS\1212Y/Y1; 1:O) I'M 

O.OE+OO 
' O.OE+W 

O.OE+OO 

3.6E-OS 

O.OE + 00 

I .SE-09 

9. I E-07 
2.6E-ll 
t.6E-09 
5.8E-09 

3.6E-OS 

6 .  I E-07 

- &  

> 
s g  

Total RnJ t Chcm 1.8E-05 Tad: 3.6E-OS 3.7E-OS 

. .  2 



NP-237 0.00E+00 O.OE+OO 2.9E-08 O.OE+OO 
IPU-238 0.00E+00 O.OE+OO 3.9E-08 O.OE+OO 
PU-239l240 0.00E+00 O.OE+OO 3.8848 O.OE+OO 

~R A-228 I .04E44 I .2E+OI 6.9E-10 8.38-09 
IRA-226 l.lZE-04 1.3E+OI 3.OE-09 3.9E-08 

'SR-90 0.00E+00 O.OE+OO 6.2E-I1 O.OE+OO 
'TH-228 0.00E+00 O.OE+OO 7.88-08 O.OE+OO 
TH-230 1.02E-04 1.2E+01 2.98-08 3.4E-07 
TH-232 1.36644 1.6E+Ol 2.88-08 4.4E-07 
U-234 9.82845 l.lE+OI 2.6E-08 3.0E-07 
U-239236 9.438-05 l.lE+OI 2.5E-08 2.7847 
U-238 8.OlE-06 9.3E-01. 5.2E-08 4.8E-08 

TABLE B.417(a) - 

RISKS DUE TO BACKGROUND CONCENTRATioNS m, ON-PROPERTY FARMER (RME VALUES)] 
SOLID WASlX LANDFIU: SURFACE SOIL 

CARCINOGENIC RISK 

NP-237 O.OE+OO O.OE+OO 2.2E-IO O.OE+OO 
PU-238 O.OE+OO O.OE+OO 2.2E-IO O.OE+OO 
PU-239/240 O.OE+OO O.OE+OO 2.3E-IO O.OE+OO 
RA-226 I.2E+00 5.48+03 I.2E-IO 6.5E-07 

SR-90 O.OE+OO O.OE+OO 3.6E-I I O.OE+OO 
RA-228 l . lE+00 4.98+03 I.OE-IO 4.9E-07 

TH-228 l . IE+00 4.98+03 5.5E-I I 2.7E-07 
TH-230 I.SE+00 6.68+03 1.3E-I I 8.6E-08 
TH-232 l . l E + 0 0  4.88+03 I.2E-11 5.7E-08 
U-234 I.OE+00 4.68+03 1.6E-ll 7.3E-08 
U-239236 8 . 8 E M  3.9E+02 1.6E-II 6.2E-09 
U-238 l . lE+00 4.78+03 2.8E-ll 1.3E-07 

Radiation 
Inhalation of Par~iculateslSoil 

Comvound Conc'nin Air (pCilm3) m RisL 
cs-137 4.00E-06 4.6E-01 1.9E-I I 8.88-12 ii' 

*- \ 
I -  

.- 
e=- 
i- 

~ ~~~~~ 

IngeationlSoiI 
Compound Conc'n (mnlkg) !g& . 

Arsenic 5.78 1.4E-05 1.8E+00 2.5E-05 
Beryllium 0.60' 1.5E-06 4.3E+00 6.4E-06 
Cadmium 0.52 1.3E-06 

11.60 2.9E-05 Chromium 
Lead 19.20 4.7E-05 
TH-TOTAL 0.00 O.OE+OO 
U-TOTAL 0.00 O.OE+OO 
4,4'-DDE 0.00 O.OE+OO 3.4E-01 O.OE+OO 
Benzo(a)anthracene 0.00 O.OE+OO l . lE+00 O.OE+OO 
Benzo(a)pyrene 0.00 O.OE+OO 7.3E+00 O.OE+OO 
Benzo(b)fluoranthene 0.00 O.OE+OO 9.OE-01 O.OE+OO 
Benzo(g,h,i)perylene 0.00 O.OE+OO 
Benzo(k)fluoranthene 0.00 O.OE+OO 3.8E-01 O.OE+OO 
bise-Ethylhexyl) phthalate 0.00 O.OE+OO 1.4E-02 O.OE+OO 
Carbazole 0.00 O.OE+OO 2.0E-02 O.OE+OO 

Dibenzo(8,h)anthracenr 0.00 O.OE+OO 8.IE+OO O.OE+OO 
Dibenzofuran 0.00 O.OE+OO 
Indene( I ,2,3-cd)pyrme 0.00 O.OE+OO 2.OE+OO O.OE+OO 
Phenanthrene 0.00 O.OE+OO 

Chrysene 0.00 O.OE+OO 3.28-02 O.OE+OO 

Lisk 
I InnestiodSoiI I 

4.4E-01 I .9E+03 2.8E-I I 5.4E-08 
Conc'n hCi/& & Compound 

ICs-137 

Chemical 
Inhalation of ParticulatedSoil 

Arsenic 5.26E-07 3.4848 I.SE+OI 5.1E-07 
Beryllium 5.468-08 3.5E-09 8.4E+00 3..OE-08 
Cadmium 4.738-08 3.1E-09 
Chromium 1.06E-06 6.98-08 4.IE+OI 2.8E-06 
Lead 1.75E-06 l.lE-07 
TH-TOTAL . 0.00E+00 O.OE+OO 
U-TOTAL 2.95E-07 1.9E-08 
4,4'-DDE 0.00E+00 O.OE+OO 
Benzo(a)anthracene 0.00E+00 O.OE+OO 8.9E-01 O.OE+O( 
Be-(a)py=ns 0.00E+00 O.OE+OO 6.1E+00 O.OE+O( 
Benzo@)fluoranthene 0.00Et00 O.OE+OO 7.5E-01 O:OE+O( 
Benzo(g ,h , i)pery lene 0.00E+00 O.OE+OO 
Benzo(k)fluoranthene 0.00E+00 O.OE+OO 3.2E-01 O.OE+CN 
bis(2-Ethylhexyl) phthalate 0.00E+00 O.OE+OO 
Carbazole 0.00E+00 O.OE+OO 
Chrysene 0 O.OE+OO 2.7E-02 O.OE+OC 
Dibenzo(a.h)anthracene 0 O.OE+OO 6.8E+00 O.OE+OC 
Dibenzofuran 0.00E+00 O.OE+OO 
Indeno(l,2,3-cd)pyrene 0.00E+00 O.OE+OO , !.7E+OO O.OE+OC 
Phenanthrene 0.00E+00 O.OE+OO 

Total Pathway: 3.4E-06 

Compound Conc'n (malm31 - Intake 

isL I 

FER\CRU2RIUBQ\SBSU)NRF.XIS\114/94; I1:24 AM Total Rad + Chem 4.88-06 Total Rad + Chem 3.3E-05 

. .  . .  t *  . .. 



TABLE B.4-17(a) (continued) 

Dermal CantactISoil 

Not applicable 

Externel Radiation/Soil 
Comuound Inlal;e RisL 

cs- I37 0.44 1.8E+OI 2.OEW 3.7E-05 
NP-237 0.00 O.OE+OO 4.3E-07 O.OE+M) 
PU-238 0.00 O.OE+OO 2.8E-ll O.OE+OO 
PU-239R40 0.00 O.OE+OO 2.7E-11 O.OE+OO 
RA-226 1.23 S.IE+OI 1.2E-08 6.1E-07 
RA-228 1.11 4.6E+OI 2 .9EW 1.3E-04 
SR-90 0.00 O.OE+OO O.OE+OO O.OE+OO 
TH-228 1.12 4.6E+OI 5.6E-06 2.68-04 
TH-230 IS0 6.2E+OI 5.4E-ll 3 .4849 
TH-232 1.08 4 SE+OI 2.6E-ll l.2E-02 
0-234 1.04 4.3E+OI 3.OE-ll I.3E-09 
U-23SR36 0 0 9  3.7E+00 2.48-07 8.88-07 
U-238 1.08 4.5E+OI 3.6E-08 l.6E-06 

I Chemical Ria 

4.1E-07 

I Dermsl Contact/Soil I I  Externel RadiatiodSoil 
Comuound - Intake SFldenn) && I I Comuound @& 

t i  

!- 
cn 
ci, 

Arsenic 
Beryllium I Cadmium 
Cbmmium 9.IE-06 
Lead 1 SE-05 
TH-TOT A L O.OE+OO 
U-TOTAL O.OE+OO 
4,4'-DDE O.OE+OO 3.8E-01 O.OE+OO 
Benzo(a)anthracene O.OE+OO 2.6E+00 O.OE+OO 
Benzo(a)pyrene O.OE+OO 1.7E+OI O.OE+OO 
Benzo@)fluoranthcne O.OE+OO 2.IE+00 O.OE+OO 
Benzo(g.h,i)perylene O.OE+OO 
Benzo&)fluoranLenc O.OE+OO 8.8E-01 O.OE+OO 
bise-Ethylhexyl) phthalate O.OE+OO I .6E-02 O.OE+OO 
Carbazole O.OE+OO 2.OE-02 O.OE+OO 
Chrysene O.OE+OO 7.4842 O.OE+OO 
Dibenzo(a,h)anthracene O.OE+OO I .9E+OI O.OE+OO 
Dibenzofuran O.OE+OO 
Indeno(l,2,3-cJ)pyrene O.OE+OO 4.7E+OO O.OE+OO 
Phenanthrene O.OE+OO 

Not applicable 

T t ~ i a l  Pathway: O.OE+O( 

mi4 

3.7E-05 
O.OE+OO 
O.OE+OO 

I .3E-06 
I .3E-04 

O.OE+OO 
2.6E-04 
4.3E-07 
5.OE-07 
3.7E-07 
I .2E-06 
I .BE46 

O.OE+OO 

2.6E-05 
2.1E-04 

2.8E-06 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+Oq. 
6.OE+00 

O.OE+Oo 

4.3 E 4 4  (-6.88041 



TABLE B.4-l7(e) (conlinued) 

.-. L ,* 

a- 

* 

NONCARCINO) 
I Radisiim 

Inhalation of ParticulateslSoil 
Compound Conc'n-Air (pCilm3) && Hazard 

NP-237 4.00E-06 4.6E-01 
PU-238 0 .00Et00  O.OE+OO 
pu-239n40 0 .00Et00  O.OE+OO 
RA-226 0 .00Et00  O.OE+OO 
RA-228 1.12E-04 1.3EtOI 
SR-90 I B4E-04 1.2EtOI 
TU-228 0.00E+00 O.OE+OO 
TH-230 0 .00Et00  O.OE+W 
TU-232 l.&?E-04 1.2EtOI 
U-234 I .36E-04 I .6EtOI 
U-239.236 9.828-05 l.lE+OI 
U-238 9.438-05 I.IE+OI 
U-239 , 8.01E-06 9.3E-01 

Totd Pathway: O.OE+O( 

Chomi  
Inhalation of ParticulatedSoil 

Compound Conc'n(mnlm3) & 
Arsenic 5.26E-07 3.4E-08 
Beryllium 
Cadmium 
Chromium 
Lead 
TU-TOTAL 
U-TOTAL 
4,4'-DDE ' 

Benzo(a)anthracene 
Bcnzo(a)pyrrne 
Benzo@) fluoranthene 
Benzo(g,h,i)perylene . 
Benzo(k)fluoranthene 
bisQ-Ethyhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibcnzohmn 
Indene( I ,2,3-cd)pyrme 
Phenanthrtne . 

5.46848 3.5E-09 
4.73848 3.lE-09 
1.06E-06 6.9148 
I .75E-06 1.1 E 0 7  

0.00E+00 O.OE+OO 
2.95E-07 1.9Er08 

0.00Ei-00 O.OE+OO 
0.00Et00  O.OE+OO 
0.00Et00  O.OE+OO 
0.00Et00  O.OEt00 
0.00Et00 O.OEt00 
0.00E+00 O.OEt00 
0 .00Et00  O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+OO 
0.00E+00 O.OEt00 
0.00E+00 O.OE+OO 
0.00E+00 O.OE+W 
0.00E+00 O.OE+OO 

Total Pathway: O.OEtO( 

rNIC HAZARD 
0mld 

I IngcstiodSoil . 
Compound Conc'n (pCilg) & RfD(o) Hazard 

NP-237 
PU-238 
p u - 2 3 9 ~ 4 0  
RA-226 
RA-228 
SR-90 
TH-228 
TU-230 
TH-232 
U-234 
U-235/236 
U-238 
U-239 

0.44 1.9E+03 
0.00 O.OE+OO 
0.00 O.OE+OO 
0.00 O.OE+OO 
1.23 5.4E+03 
1.11 4.98+03 
0.00 O.OE+OO 
1.12 4 .9Et03  
1.50 6.68+03 
1.08 4.88+03 
1.04 4.66+03 
0.09 3.9li+M 
1.08 4.78+03 

Toul  Pathway: O.OE+O( 

IngePtiodSoil 
Conc'n (rnnlkg) & PfDlo) Hazard 

Arsenic 5.78 1.4E-05 3.0E-04 4.8E-0 
Beryllium 0.60 1.5E-06 5.0E-03 3.0E-0 
Cadmium 0.52 1.3E-06 I.0E-03 1.3E-O 
Chromium 11.60 2.9E-05 5.0E-03 5.7E4 
Lead 19.20 4.7E-05 
TH-TOTAL 0.00 O.OE+OO 
U-TOTAL 0.00 O.OEt00 3.0E-03 O.OE+O 
4,4'-DDE 0.00 O.OEt00 
Benzo(a)anthracene 0.00 O.OE+W 
Benzo(a)pyrene 0.00 O.OE+W 
Benzo@)fluoranthene 0.00 O.OEt00 
Benzo(g,h.i)perylenc 0.00 O.OE+OO 
Benzo(lr)fluoranthene 0.00 O.OE+OO 
bisQ-Elhylhexyl) phthnlalr 0.00 O.OE+OO 2.OE-02 O.OE+O 
Carbazole 0.00 O.OE+OO 
Chrysene 0.00 O.OE+OO 
Dibenzo(a,h)anthracene 0.00 O.OE+OO 
Dibenzoh ra n 0.00 O.OE+OO 4.00E-03 O.OE+O 
Indcno( I ,2.3-cd)pyrene 0.00 O.OE+OO 
Phenanthrene 0.00 O.OE+OO 

Compound 

FER\CRUZRIUBQ\SBSU)NRF.XLG\l/4/94; I I :24.AM 

_ . , .  . .  * .  

Total Rad + Chem O.OE+W 

Total Pathway: 5.5E-0 

Total Rad + Chem 5.5E-02 
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TABLE B.4-17(a) (contioued) 

NONCA RCl 
Radiation Ear 

Dermal ContacclSoil 

Not applicable 

T a l  Pathway: O.OE+O 

Arsenic 4.6E-07 2.9E-64 1.6E-0 
Beryllium 4.78-07 5.OE-05 9.SE-0 
Cadmium 4.1E-07 S.0E-05 8.2E-0 
Chromium 9.1E-06 2.3E-03 4.IE-0 
Lend 1 SE-05 
TH-TOTAL O.OE+OO 
U-TOTAL O.OE+OO l.5E-04 O.OE+a 
4,4'-DDE O.OE+OO 
Benzo(a)anthracene O.OE+OO 
Benzo(a)pyrene O.OE+OO 
Benzo(b)fluoranthem O.OE+OO 
Benzo(g,h,i)peryleno O.OE+OO 
Bcnzo(k)fluoranthcne O.OE+OO 
bis(2-Ethylhexyl) phthalate O.OE+OO 
~Carhazole O.OE+OO 
;Chrysene O.OE+OO 
~Dibenzo(a.h)anthraccne O.OE+OO 
;Dibenzofuran O.OE+OO 
'Indrno(l,2,3-cd)pyrene O.OE+OO 
Phenanthrene O.OE+OO 

I . 8 E M  O.OE+C 

Total Pathway: 2.3E-C 

I 1  FER\CRU2RI\ABQ\SBSU)NRF.X~\114194; I 1  :24 AM Total Rad + Chem 2.3E-02 

a 

DGENIC HAZARD 
.I 
Y 

Externel RadialiodSoil 
ComDound RfDo && 
NP-237 1.8E+OI 
PU-238 O.OE+OO 
PU-239R4 O.OE+OO 
RA-226 O.OE+OO 
RA-228 5.IE+OI 
SR-90 4.6E+OI 
TH-228 O.OE+OO 
TH-230 4.6E+01 
TH-232 6.2E+OI 
'U-234 4.SE+OI 

1"-238 3.7E+OO 
0-239236 4.3E + 0 I 

U-239 4.SE+OI 
Total Pathway: O.OE+Oc 

Not applicable 

Total Pathway: O.OE+O( 

mil! 

4.9E-02 
9.7843 
9.58-03 
9.88-03 

O.OEIOO 

O.OE+OO 

O.OE+OO 

: .  I .  

I .  .. 
c c  . -  .. .. 



TABLE B.417(b) 
RISKS DUE TO BACKGROUND m, ON-PROPERTY FARMER (RME VALUES)] 

SOLID WA!iJ'E LANDFlLL: HOMECROWN PRODUCE (Dun AFFECTED) 
Carcinogenic Risk 

Radiation Risk 
IngestiodHomegrown Produce 

Compound Conc'n in Plants bCi/k& - Intake gjQ - Risk 
cs-137 3.81E-02 5.7E+OI 2.8E-I I I .6E-09 
NP-237 O.OOE+OO O.OE+OO 2.2E-IO O.OE+OO 
PU-238 O.OOE+OO O.OE+OO 2.2E-IO O.OE+OO 
PU-239R40 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-23St236 
U-238 

O.OOE+OO 
I.04E4I 
9.70E-02 

O.OOE+OO 
O.OOE+OO 

9.47E-02 
I .27EOI 
9.14E-02 
8.82E-02 
7.45843 
9.16E-02 

O.OE+OO 2.3E-IO 
I .6E+02 I .2E-lO 
1.4E+02 I .OE-IO 
O.OE+OO ' 3.6E-ll 
O.OE+OO 1.30E-I2 
I .4E+02 5.5E-ll 
1.9E+02 1.3E-ll 
1.4E+02 I .2E-I I 
I .3E+02 I .6E-I I 
I.lE+OI I .6E-I I 
1.4E+02 2.8E-I I 

Total Pathway: 

O.OE+OO 
I .9E-08 
I .4E-08 

O.OE+OO 
O.OE+OO 
7.8E-09 
2.SE-09 
I .6E-09 
2.lE-09 

3.8E-09 
I .7E-IO 

5.3E-01 

Chemical aisL 
IngestiodHomegrown Pruduce 

Risk Compound Conc'n in Plants h d k d  && gjQ - 
Arsenic 
Beryllium 
Cadmium 
Chromium , 

Lead 
TH-TOTAL 
U-TOTAL 
4,4'-DDE 
Benzo(a)anthraccne 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g, h , i)perylene 
Benzo(k)fluoranthene 
bisQ-Ethylhyxyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a ,h)anthraccne 
Dibcruofuran 
Indene( 1,2;3-cd)pyrene 
Phenanthrene 

4.94847 
5.09848 
5.2OE48 
9.85E47 

O.lWE+OO 
O.OOE+OO 

2.75844 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 

4.IE-10 
4.2E-I I 
4.3E-I I 
8.2E-IO 

O.OE+OO 
O.OE+OO 
2.3E47 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.5E+OI ' 6.28-09 
8.4E+OO 3.6E-IO 

8.9E-01 O.OE+OO 
6.IE+OO O.OE+OO 

7.5E-01 O.OE+OO 

3.2E-01 O.OE+OO 

2.76-02 O.OE+OO 
6.8E+OO O.OE+OO 

1.7E+OO O.OE+OO 

Heptachloro-pdioxin O.OOE+OO O.OE+OO 1.5E+05 O.OE+OO 
Total Pathway: 6 . 6 E 4  

1.6E-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 

I .9E-08 
I .4E-08 

O.OE+OO 
O.OE+OO 

7.88-09 
2.5E-09 
I .6E-09 
2.IE-09 

3.88-09 
I .7E-IO 

6.2E-09 
3.6E-10 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 

FER\CRU2RI\ABQ\SBVONRFD.XLS\12/30/93; 2 3 4  PM Total Rad + Chem 

. .. . . ). 

I 

I 



TABLE 8.4 7(b) (continued) 

S O D  WASTE LANDFILL: HOMEGROWN PRODUCE @USr AFFECTED) 
RISKS DUE TO BACKGROUND w, ON-PROPERTY FARMER (RhlE VALUES)) 

[ngestionMomegrown Roduce 
I (oCi/k& . w 

= 
r -  

Compound Conc'n in Plant 

. 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
4,4'-DDE 
Bemo(a)dnthracene 
Benzo(a)pyrene 
Bemo@)fluonnthene 
Bemo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhcxyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibemofuran 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
Heptachloro-p-dioxin 

cs-137 3 . 8 E M  5.7E+OI 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

PU-239l240 O.OE+OO O.OE+OO 
RA-226 I.OE-01 1.6E+02 
RA-228 ' 9 . 7 E M  1.4E+M 
SR-90 O.OE+OO O.OE+OO 
TC-99 O.OE+OO O.OE+OO 
TH-228 9 S E M  1.4E+02 
TH-230 1.3E-01 1.9E+02 
TH-232 9 . I E M  1.4E+M 
U-234 8 .8EM 1.3E+02 
U-239236 7.SE-03 l.lE+OI 
U-238 9 . 2 E M  1.4E+02 

NP-237 
PU-238 

Total Pathway: O.OE+O( 

Chemical Oasard 
Inhalation of ParticulatedSoil 

Compound Conc'n in Plants (mn/k& I n t c l l ; e R f D l o ) w  

FER\CRUIRI\ABQ\SBVONRFD.XLS\I 2/30/93; 2 3 4  PM 

. .  

4.94E-07 
5.09E-08 
5.20648 
9.8SE47 

O.OOE+OO 
O.OOE+OO 

2.75844 
0.00E+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.WE+OO 
O.OOE+OO 
O.OOE+OO 
0.OOEtOO 
0.OOEtOO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
0.00E+OO 

4.1 E- IO 3.0E-04 1.4EW 
4.2E-I 1 5.0E-03 8.58-09 
4.3E-I I I .OE-03 4.3E-08 
8.2E-IO 5.OE-03 I AE-07 

O.OE+OO 
O.OE+OO 
2.3847 3.0E-03 7.7E-05 

O.OE+OO 
O.OE+OO 
O.OE +OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
0.OE +00 
O.OE+OO 
O.OE+OO 4.0E-03 O.OE+OO 
O.OE+OO 
0.OEtOO . 

0.OOEtOO O.OE+OO 
Total Pathway: 7.8E-0! 

1 .4EW 
8.5E-09 
4.3848 
I .6E-07 

7.7E-05 

0.OEtOO 

Total Rad t Chem 7.8E-05 Total: 7.8E-0 

e ' *. e ' 



TABLE B.4-17(~) 
RISKS DUE TO BACKGROUND CONCENTRATIONS w, ON-PROPERTY FARMER (RhlE VALUES)] 

SOLID WASTE LANDFILL: BEEF AND M L K  (DUST AFFECTED) 

. 

' 

I Radiatic 
Ingestion of Beef 

Compound ,Conc'n-Beef IpCilkg) fi SFJoJ Rist 
cs-137 4.89E-02 9.OE+OI 2.8E-I I 2.5E-09 
NP-237 O.OOE+OO O.OE+OO 22E-IO O.OE+O( 
PU-238 O.OOE+F O.OE+OO 2.2E-IO O.OE+O( 
PU-239/240 O.OOE+OO O.OE+OO 2.3E-IO O.OE+O( 
RA-226 1.68863 3.'IE+OO I2E-IO 3.7E-IO 
RA-228 1.52843 2.8E+OO I.OE-IO 2.8E-IO 
SR-90 O.OOE+OO O.OE+OO 3.6E-ll O.OE+O( 
TC-99 O.OE+OO O.OE+OO 1.30E-12 O.OE+O( 
TH-228 3.36E-05 6;2E-02 5.5E-ll 3.46-12 
TH-230 4.95845 9.lE-02 1.3E-ll 1.2E-12 
TH-232 3.57E-05 6.68-02 I.2E-ll 7.98-13 
U-234 l.lSE-03 2.IE+OO 1.6E-ll 3.4E-ll 
U-239236 9.69E-05 1.8E-01 I .6E-I I 2.8E-12 
U-238 1.19E-03 2.2E+OO 2.8E-ll 6 . IE-l l  

PU-238 O.OE+OO O.OE+OO 2.2E-IO O.OE+OO 
PU-239t240 O.OE+OO O.OE+OO 2.3E-IO O.OE+OO 
RA-226 3.0E-03 2.2E+OI 1.2E-IO 2.7E-09 
RA-228 2.78-03 Z.OE+OI 1.OE-IO 2.0E-09 
1SR-90 O.OE+OO O.OE+OO 3.6E-ll O.OE+OO 
TC-99 O.OE+OO O.OE+OO 1.3E-12 O.OE+OO 
TH-228 2.8E-05 2.IE-01 5.5E-ll . I . I E - I I  
TH-230 4.1E-05 3.0E-01 l .3E-l l  3.9E-12 
TH-232 3.OE-05 2.2E-01 1.2E-I1 2.6E-12 
U-234 3.4E-03 Z.SE+OI I .6E-I I 4.OE-IO 
U-235/236 2.9E-04 Z.IE+OO,  1.6E-ll 3.4E-ll 
U-238 3.6E-03 2.6E+OI 2.8E-I I 7.4E-IO 

Total Pathway: 3.3E-09 

Chemical Risk 
Ingestion of Beef I I  Ingestion/Milk 

Compound Conc'n-BeefImalkg) m I I Compound ' Conc'n-Milk ImnlL) m u & 
Arsenic 6.37848 6.SE-I I 1.8E+00 l .lE-10 
Beryllium 3.30E-09 3.48-12 4.3E+OO l.5E-11 
Cadmium 1.71E-08 1.8E-ll 
Chromium 3.528-07 3.6E-IO 
Lead O.OOE+OO O.OE+OO 
TH-TOTAL 0.00E+OO O.OE+OO 
U -TOTA L 3.57846 3.78-09 
4,4'-DDE O.OOE+OO O.OE+OO 3.4E-01 O.OE+OO 
Benzo(a)anlhracenc O.OOE+OO O.OE+OO l.lE+OO O.OE+OO 
Benzo(a)pyrene O.OOE+OO O.OE+OO 7.3E+OO O.OE+OO 
Benzo@)fluoranthenc O.OOE+OO O.OE+OO 9.OE-01 O.OE+OO 
Benzo(g,h,i)perylcne O.OOE+OO O.OE+OO 
Benzo(k)fluoranthene O.OOE+OO O.OE+OO 3.8E-01 O.OE+OO 
his(2-Ethylhexyl) phthalate O.OOE+OO O.OE+OO l.4E-02 O.OE+OO 
Carbazole O.OOE+OO O.OE+OO 2.OE-02 O.OE+OO 
Chrysene ' O.OOE+OO O.OE+OO 3.2E-02 O.OE+OO 
Dibenzo(a .h)aiithracene O.OOE+OO O.OE+OO 8.IE+OO O.OE+OO 
Dibenzofuran O.OOE+OO O.OE+OO 
Indeno(l,2,3-cJ)pyrene O.OOE+OO O.OE+OO 2.OE+OO O.OE+OO 
Phenanthrene O.OOE+OO O.OE+OO 
Heptachloro-p-dioxin , O.OOE+OO O.OE+OO I.SE+OS O.OE+OO 

Total Pathway: I .3E-IO 
FER\CRUZRI\ABQ\SBBONRFD.XLS\12/30/93; 2:32 Phl 

' 8 ,  . .  . .  - 

Total Rad + Chem 3.4E-09 

Arsenic 1.9E-09 7.9E-12 1.8E+OO 1.4E-I I 
Beryllium 3.OE-I2 1.2E-14 4.3E+OO 5.2E-14 
Cadmium ' 3.IE-09 1.3E-I1 
Chromium 9.68-08 4.OE-IO , 

Lend O.OE+OO O.OE+OO 
TH-TOTAL O.OE+OO O.OE+OO 
U -TOT A L l.IE-05 4.48-08 
4.4'-DDE O.OE+OO O.OE+OO 3.4E-01 0.OE+00 
Bcnzo(e)anthrrcenc O.OE+OO O.OE+OO I.IE+OO O.OE+Oo 
Benzo(a)pyrene O.OE+OO O.OE+OO 7.3E+OO O.OE+OO 
Benzo@)fluoranthenc O.OE+OO O.OE+OO 9.OE-01 O.OE+OO 
Benzo(g,h,i)perylcne O.OE+OO O.OE+OO 
Benzo(k)fluorrnthene O.OE+OO O.OE+OO 1.8E-01 O.OE+OO 
bis(2-Ethylhexyl) phthalate O.OE+OO O.OE+OO 1.4EM O.OE+OO 
Carbazole O.OE+OO O.OE+OO 2.OE-02 O.OE t 00 
Chrysene O.OE+OO O.OE+OO 3.2E-02 O.OE+M 
Dibenzo(a,h)anlhracene O.OE+OO O.OE+OO 8.IE+OO 0.OEt00 
'Dibenzofuran O.OE+OO O.OE+OO 
Indene( I ,2.3-cd)pyrene O.OE+OO O.OE+OO 2.0E+OO O.OE+OO 
Phenanthrene O.OE+OO O.OE+OO 
lfeptachloro-p-dioxin O.OE+OO O.OE+OO 1.SEtOS O.OEiOO 

I .4E- I I Total Pathway: 

6 OE-09 
0 OE+OO 
0 OE+OO 
0 OE+OO 

3 OE-09 
2 3E-09 

0 OE+OO 
0 OE+OO 

I 5E-l l  
5 IE-I2 
3 4E-12 
14E-IO 
3 7E- l l  
8 OE-IO 

13E-IO 
I SE-l l  

0 OE+OO 
0 OE+OO 
0 OE+OO 
0 OE+OO 

0 OE+OO 
0 OE+OO 
0 OE+W 
0 OE+OO 
0 OE+00 

0 OE+OO 

O O E t 0 0  

I 3E-08 

Total Rad + Chem 9.1E-0'9- 

I 8  . .  



TABLE B.4-17(c) (conlinued) 

M U D  W A m  LANDFlLL: BEEF AND MILK (DUST AFFECTED) 
RISKS DUE TO BACKGROUND CONCENTRATIONS m, ON-PROPERTY FARhfER (RhfE VALUES)] 

M 
Radiati I lneestion of Beef 

Compound 
cs-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
Ti -232  
U-234 . 
0-239236 

Conc'n-Beef (pCi/k@ W RfDo Hazard 
4.89E-M 9.OE+01 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

1.68843 3.1E+OO 
I S2E-03 2.8E+OO 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

3.36E-05 6 . 2 E M  
4.95E-05 9. I E M  
3.57E-05 6 . 6 E M  
I.lSE-03 2 . I E + W  
9.69E-05 I .8E-01 

U-238 I .19E-03 2.2E+OO 
Total Pathway: O.OE+O 

I Chemic 
Ingestion of Beef 

Compound Conc'n-Beef fmalkg) RfDo 
Arsenic 6.37848 6.5E-I I 3.0E-04 2.28-07 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
4,4'-DDE 
Benzo(a)anthraccne 
Benzo(a)pyrene 
Benzo(b)fluoranthcne 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Cerbazole 
Chrysene 
Dibenzo(a,h)anthracenl! 
Dibenzofuran 
Indene( I .2.3-cd)pyrene' 
Phenanthrene 
Heptachloro-p-dioxin 

3.30649 3.48-12 5.OE-03 6.8E-10 
I .7lE-08 I .8E-I I I .OE-03 I AE-08 
3.52847 3.6E-IO S.OE-03 7.28-08 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O:OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 
O.OOE+OO O.OE+OO 

3.578-06 3.7E-09 3.0E-03 1.2E-06 

O.OOE+OO O.OE+OO 2.OE-02 O.OE+W 

O.OOE+OO O.OE+OO 4.OOE-03 O.OE+W 

Total Pathway: I .SE-O( 

carcinogenic Hazard 
Hazard 

IngestionlMilk 
Compound Conc'n-Milk (pCi/L) RfDo Risk 

cs-137 I . 7 E M  I .3E+02 
NP-237 O.OE+OO O.OE+OO 
PU-238 O.OE+OO O.OE+OO 
PU-239I240 O.OE+OO O.OE+OO 
RA-226 3.0E-03 2.2E+OI 
RA-228 2.7E-03 2.OE+OI 
SR-90 O.OE+OO O.OE+OO 
TC-99 O.OE+OO O.OE+OO 
TH-228 2.8845 2.IE-01 
TH-230 4.1E-05 3.OE-01 
TH-232 3.OE-05 2.2E-01 
U-234 3.4E-03 2.5E+OI 
U-235R36 2.98-04 2.IE+OO 
U-238 3.6E-03 2.6E+OI I 

Total Pnthway: O.OE+OO 

FER\CRU2RI\ABQ\SBEONRFD.XLS\IZ130/93; 2:32 Phi Total Rad + Chem 1.5E-06 

Hazard 
IngestionlMilk 

Conc'n-Milk fmnlL1 !IJIE& RfDo Hazsrd Compound 
Anenis 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
4,4'-DDE 
Benzo(s)anthracene 
Benzo(a)pyrcne 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bise-Ethylhexyl) phthalate 
Carbazole 
Chryscne 
Dibenzo(a,h)anthracenr 
Dibenzofuran 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 
Heptachloro-p-dioxin 

1.9E-09 7.9E-I2 3.0E-04 2.6E-08 
3.OE-I2 l.2E-14 S.0E-03 2.4E-12 
3.IE-09 1.3E-II I.0E-03 1.3E-08 
9.68-08 4.OE-IO 5.OE-03 7.9E-038 

O.OE+OO O.OE+OO . 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 2.0E-02 O.OE+W 

'O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 4.OE-03 O.OE+W 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

I.IE-05 4.48-08 '3.OE-03 I.SE-0S 

O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 

Total Pathway: I .SEX))! 

2.4E-07 

3.OE-08 
I SE-07 

6.8E- IO 

I .6E-05 

O.OE+OO 

O.OE+CUl 

Total Rad + Chem I.5E-OS Tolal: I .6E-0S l--;3 ' ,  

, * *  . .  



Inhalation of PatticulatetdSoil 
Compound Conc'n in Air IpCilm31 m 

(3-137 6.60E-06 7.7E-01 I .9E-I I I .5E-I I 
NP-237 O.OOE+OO O.OE+OO 2.98-08 O.OE+OO 
PU-238 O.OOE+OO O.OE+OO 3.9E-08 O.OE+OO 
PU-239R4Q O.OOE+OO O.OE+OO 3.88-08 O.OE+OO 
RA-226 1.84E-05 2.IE+OO 3.0E-09 6.48-09 
RA-228 1.71E-05 2.OE+OO 6.6E-IO 1.3E-09 
SR-90 O.OOE+OO O.OE+OO 6.2E-ll O.OE+OO 
TC-99 O.OOE+OO O.OE+OO 8.38-12 O.OE+OO 
TH-228 I .68E-05 1.9E+OO 7.8E-08 l.SE-07 
TH-230 2.24E-05 2.6E+OO 2.9E-08 7.58-08 
TH-232 1.62E-05 I.9E+OO 2.8E-08 5.3E-08 
U-234 I .5SEbS I .8E+OO 2.6E-08 4.78-08 
U-239236 I .32E-06 I .5E-01 2.58-08 3.8E-09 
U-238 I .62E-05 I .9E+OO 5.20E-08 9 .8848 

IngestionlSoil 
Compound Conc'n CpCilg) M SJ(oJ 

CS-137 4.4E-01 I .9E+O3 2.8E-I I 5.4E-08 
NP-237 
PU-238 O.OE+OO O.OE+OO 2.2E-IO O.OE+OO 
PU-239/240 O.OE+OO O.OE+OO 2.3E-IO O.OE+OO 

O.OE+OO O.OE+OO 2.2E-IO O.OE+OO b 

RA-226 I .2E+OO 5.48+03 I .2E-IO 6.5E-07 
RA-228 I.IE+OO 5.OE+03 I.OE-IO 5.OE-07 
SR-90 O.OE+OO O.OE+OO 3.6E-I I O.OE+OO 
TC-99 O.OE+OO O.OE+OO 1.3E-12 O.OE+OO 
TH-228 l.lE+OO 4.98+03 5.SE-ll 2.7E-07 
TH-230 l.SE+OO 6.68+03 1.3E-ll 8.6E-08 
TH-232 l.lE+OO 4.8E+03 I.2E-ll 5.7E-08 
U-234 I.OE+OO 4.6E+03 1.6E-I1 7.3E-08 
U-23SR36 8.8E42 3.9E+02 1.6E-I I 6.2E-09 
U-238 l.lE+OO 4.78+03 2.8E-ll 1.3E-07 

9.0E-09 5.8E-IO 8.4E+OO 4.98-09 
7.8E-09 5.IE-IO 
1.7E-07 I.IE-08 4.IE+OO 4.6848 
2.9847 1.9E-08 

O.OE+OO O.OE+OO 
4.98-08 3.lE-09 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 8.9E-01 O.OE+OO 
O.OE+OO O.OE+OO 6.1 O.OE+OO 
O.OE+OO O.OE+OO 7.SE-01 O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO 'O.OE+OO 3.2E-01 O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 2.78-02 O.OE+OO 
O.OE+OO O.OE+OO 6.8E+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 1.7E+OO O.OE+OO 
O.OE+OO O.OE+OO 

Total Pathway: I .4E-07 

inhalation of PatticulatedSoil 

Arsenic 8.78-08 5.6E-09 I.SE+Ol 8.5E-08 
. Compound Conc'n Imalm31 - Intake m 

I I FER\CRUZRI\ABQ\LBSUINRF.XI.S\1/4/94; 2 29 PM T~~tal Rad + Chem 5.7E-07 

P *  

I IngestionISoil 
Compound Conc'n Imt?/k@ Rist 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOT AL 
Aroclor- I254 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g .h.i)perylene 

l Benzo(k)fluoranthene 

5.8E+OO 
6.OE-01 
5.2E-01 

I.ZE+OI 
1.9E+OI 
O.OE+OO 
3.2E+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 

Beryllium 
Cadmium 
Chromium 
Lcad 
TH-TOTAL 
U-TOTAL 
Aroclor-1254 
Benzu(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 
Benzo(k)fluoranthene 

1.4E-05 1.8E+OO 
1.SE-06 4.3E+OO 
I .3E-06 
2.98-05 
4.78-05 

O.OE+OO 
8.OE-06 

O.OE+OO 7.7E+OO 
O.OE+OO ,l.lE+OO 
O.OE+OO 7.3E+OO 
O.OE+OO 9.OE-01 
O.OE+OO 

O.OE+OO I .4E-O2 
O.OE+OO 2.0E-02 
O.OE+OO 3.2E-02 
O.OE+OO B.lE+OO 
O.OE+OO 
O.OE+OO 2.OE+OO 
O.OE+OO 

0 Total Pathway: 
Total Rad + Chem 

O.OE+OO 3.8E-01 

2.5E-05 
6.4E-06 

O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

3.IE-OS 
3.3 E-OS 



4 
N 

Chemical Ri! -~ 
Dennal ContacUSoil 

Arsenic 4 .6847 1.8E+00 8.4E-07 
Beryllium 4.7847 4.38+02 2.0E-04 
Cadmium 4.1E-07 
Chromium 9.1E-06 
Lead 1 SE-05 
TH-TOTAL O.OE+OO 
U-TOTAL 2.6E-06 
Aroclor- I254 O.OE+OO I.OE+OI O.OE+b 
Bcnzo(a)anthrscene O.OE+OO 2.6E+00 O.OE+OO 
Benzo(a)pyrene O.OE+OO 1.7E+01 O.OE+OO 
Benzo@)fluoranthene O.OE+OO Z.IE+OO O.OE+OO 
Benzo(g,h,i)perylene O.OE+OO 
Benzo(k)fluoranthene O.OE + 00 8. BE4 I O.OE + 00 
bis(2-Ethylhexyl) phthalate O.OE+OO 1.6EM' O.OE+OO 
Carbazole O.OE+OO 2.OEM O.OE+OO 
Chryrene O.OE+OO 7.4E-02 O.OE+OO 
Dibenzo(a.h)anthracene O.OE+OO I .9E+OI O.OE+OO 
'Dihenzohran O.OE+CUJ 

Intake SFlderm) RisL Compound - 

N 

TABLE B.4-19(a) (coo(inued) 

CARCINOGENIC RISK 

I Radiotion 1 
Dermal ContncUSoil 

Not applicable 

Total Pathway: O.OE+O( 

d '  FER\CRIJIRI\ABQ\LBSU)NRF.XLS\1/4/94; 2:?9 PM Total Rad + Chem 2.OE-04 

.... 

External RadiationlSoil 

c s - I 3 7  
NP-237 O.OE+OO 4.3E-07 O.OE+OC 
PU-238 O.OE+OO 2.8E-I I O.OE+OC 
PU-239n40 O.OE+OO 2.7E-I I O.OE+OC 
RA-226 S.IE+Ol 1.2E-08 6.1E-07 
RA-228 4.7E+OI 2.98-06 1.4E-04 
SR-90 O.OE+OO O.OE+OO O.OE+OC 

TH-228 4.6E+OI S.6E-06 2.68-04 
TC-99 O.OE+OO 6.OE-13 O.OE+OC 

TH-230 6.2E+OI 5.4E-ll 3.4E-05 
TH-232 4.5E+OI 2.6E-ll l.2E-05 
U-234 4.3E+OI 3.OE-ll 1.3E-05 
U-23St236 3.7E+OO 2.4E-07 8.8E-K 
U-238 4.5E+01 3.6E-08 1.6E-0t 

Total Pathway: 4.4E-04 

~~~ ~ 

External RadiationlSoil 
ComDound & 

Not applicahle 

Total Pathway: O.OE+CN 

Q!&l 

3.7E-05 
O.OE+OO 
O.OE+OO 
O.OE+OO 
I .3E-06 
I .4E-04 

O.OE+OO 
O.OE+OO 

2.6E-04 
I .6E-07 
I.IE-07 
I .2E-07 
8.9E-07 
I AE-06 

2.6E-OS 
2.lE-04 

4.6E-08 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE + 00' 
O.OE+OO 

O.OE+OO 

4.4E-04 1-q 
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TABLE B.4-19(a) (continued) 

NON-CARCIN 
Rediat 

Compound Conc'n-Air (pCilm3) e m Hazard 
Inhalation of ParticulsteslSoil 

cs-137 6.60E-06 7.7E-01 
NP-237 O.OOE+OO O.OE+OO 
PU-238 0.00E+00 O.OE+OO 
PU-239Q40 0.00E+00 O.OE+OO 
RA-226 1.84E-05 2.IE+00 
RA-228 1.71E-05 2.OE+00 
SR-90 0.00E+00 O.OE+OO 
TC-99 0.00E+00 0 OE+W 
TH-228 l.68E-05 1.9E+00 
TH-230 2.24E-05 2.6E+00 
TH-232 I .62E45 1.9E+00 
U-234 I .SSE-OS I .8E+00 
U-235R36 I .32EW I.5E-01 
U-238 I .62EOS I .9E+00 

Total Pathway: O.OE+O 
I C h d  

I Inhalation of PnrticulatealSoil 
Compound Conc'n (mnlm3) e m Hazard 

Arsenic 8 .67848 5.6E-09 
Beryllium 9.00E-09 5.8E-IO 
Cadmium 7.80E-09 5.1E-IO 
Chromium 1.74847 I.IE-08 ' 

Lead 2.88847 l.9E-08 
TH-TOTAL 0.00E+00 O.OE+OO 
U-TOTAL 4.86E-08 3.1E-09 
Aroclor- 1254 0.00E+00 O.OE+OO 
~eIIZO(a)aflthraCeM 0.00E+00 O.OE+OO 
Bemo(a)pyiens 0.00E+00 O.OE+OO 
Benzo(b)fluoranthene 0.00E+00 O.OE+OO 
Benzo(g.h,i)perylene 0.00E+00 O.OE+OO 
Benzo(k)fluoranthene 0.00E+00 O.OE+OO 
bis(2-Ethylhexyl) phthrlate 0.00E+00 O.OE+OO 
Carbazole 0.00E+00 O.OE+OO 
Chrysene 0.00E+00 O.OE+OO 
Dibenzo(a,h)anthracene 0.00E+00 O.OE+OO , 

Dibenzofumn 0.00E+00 O.OE+OO 
Indeo(  I ,2,3-cd)pyrene 0.00E+00 O.OE+OO 
Phenanthrene 0.00E+00 O.OE+OO 

Total Pathway: O.OE+OC 

FER\CRUZRI\ABQ\LBSU)NRF.XLS\II4/94; 2:29 PM I '  

* -  . .. . * a  

Total Rad + Chem O.OE+OO 

XNIC HAZARD 
E& 

IngestiodSoil 
Conc'n lpCi/& RfDlo) Hazard Compound 

cs-137 0.440 1.9E+03 
NP-237 OOOO OOE+OO 
PU-238 OOOO O.OE+OO 
PU-239R40 O.OO0 O.OEt00 
RA-226 1.228 5.4E+03 
RA-228 1.140 S.OE+03 
SR-90 0.OOO OOE+OO 
TC-99 O.OO0 O.OE+OO 
TH-228 I 119 4.9E+03 
TH-230 1.496 6.6E+03 

U-234 1.036 4 6 E + 0 3  

U-238 I 0 7 7  4.76+03 

TH-232 1.079 4.88+03 

U-23SR36 0088 3.9E+02 

Toul Pathway: #####b 

HaZard 

I Ingestiodloil 
Cornpound Conc'n (mdk& RfDlo) Hazarc 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U -TOT A L 
Aroclor-I254 
Benzo(a)anthracene 
Benzo(a)pyrene 
&nzo@)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anlhracene 
Dibenzofuran 
Indene( I .2.3-cJ)pyrene 
Phenanthrene 

5.780 l.4E-05 3.OE.04 4.8E-0 
0.600 1.5E-06 S.0E-03 3.0E-0 
0.520 1.3E-06 I.0E-03 l.3E-O 

11.600 2.9E-05 S.0E-03 5.7E-0 
19.200 4.78-05 
O.OO0 O.OE+OO 
3.240 8.0E-06 3.0E-03 0 .  
0.OOO O.OE+OO 
0.OOO O.OE+OO 
0.OOO O.OE+OO 
O.OO0 O.OE+OO 
0.OOO O.OE+OO 
O.OO0 O.OE+OO 

0.OOO O.OE+OO 
O.OO0 O.OE+OO 
0.OOO O.OE+OO 
O.OO0 O.OE+OO 4.0E-03 #####I 
0.OOO O.OE+OO 2.OE+OO #####I 
0.OOO O.OE+OO 

0.OOO O.OE+OO 2.OE-02 #####I 

Total Pathway: 5.7E-0 
Total Rad + Chem 5.7E-02 

l a 



I ' FER\CRUZRI\ABQ\LBSU)NRF.XLS 

ird 
External RadiatiodSoil 

Compound R1D(e) !&& 
cs-137 I .8EtOI 
NP-237 O.OE+OO 
PU-238 O.OE+OO 

RA-226 S.IEtO1 
RA-228 4.7EtOI 
SR-90 O.OE+OO 
TC-99 O.OE+OO 
TH-228 4 .6Et01  
TH-230 6.2E+OI 
TH-232 4.5E+OI 
U-234 4.3EtOl 

U-238 4.SE+OI 

PU-239R40 O.OE+OO 

U-235R36 3.7E+OO 

TABLE B.4-19(a) (continued) 

NON-CAR( 
Radiation E 

Demal ContacUSoil 

Noi applicable 

Teal Pathway: O.OE+O 

Chemical B 
Dermal ContacUSoil 

Intake RtDfderm Hazard Compound - 
Arsenic 4.6847 2.98-04 1.3E-I 
Beryllium 4.7847 S.OE-05 2.4E-I 
Cadmium 4.1E-07 S.OE-05 2.OE-I 
Chromium 9.IE-06 2.3E-03 2.IE-0 
Lead 1 SE-05 
TH-TOTAL O.OE+OO 

Aroclor-1254 0.OEtOO 
Benzo(a)anthraccne O.OE+OO 
Bcnzo(a)pyrcne. 0.OEtOO 
Benzo@)fluoranthcne O.OE to0 
Benzo(g ,h,i)perylcne O.OE+OO 
Benzo(k)fluoranthene O.OE to0 
bis(2-Ethylhexyl) phthalate O.OE+OO I .8E-02 O.OE t o  
Carbazole 0.OEtOO 
Chrysene O.OE+OO 
Dibenzo(a .h)anthracene 0 .OE +OO 

Indeno(l.2,3-cd)pyrene O.OE+OO 4.7E+OO O.OE+a 
Phenanthrene O.OE+OO 

Total Pathway: 2.IE-O 

U-TOTAL 2.6E-06 1.5E-04 3.8E-I 

Dibcnzohiran O.OE+OO 4.OE-03 O.OE+a 

1\4/94; 2:29 PM Total Rad + Chem 2.1E-08 

NOGENIC HAZARD 

External RadiatiodSoil 
Compound RfDo && 

Not applicable 

4.88-02 
3.0E-04 
I .3E-03 
5.7E-03 

2.76-03 

0.OEtOO 

O.OE+OO 
O.OE+OO 

Total Pathway: O.OE+O( 

. .. c r . o  
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Radiation Risk 
IngestiodGmundwater InhalatiodQroundwater Dermal ContactlQroundweter 

Compoun Conc'nbCilL) E 

TABLE B.419(b) 

LIME SLUDGE PITS GROUNDWATER 
olrcinopcnic Risk 

RISKS DUE TO BACKGROUND CONCENTRATIONS FUTURE, ON-PROPERTY FARMER] 

I 1.2E-07 6.1E-03 3.60E-ll 2.28-13 I""-" 
T a l  Pathway: 2.2E-13 

Totnl Rad + Chem 2.2E-13 

I Not rpplicable I I Not applicable I 
Totnl Pathway: O.OE+OO 

Totnl R i d  + Chem O.OE+OO 

Totnl Pathway: O.OE+OO 

Total Rad + Chem O.OE+OOl Toral: 2.2E-131 

' FER\CRU2RI\ABQ\LBGWONRF.XLS\1/4/94; 7 5 6  A M  i '  ' 

. 

.. .. v 
I 5; ' 



I '  

TABLE B.4-19(b) (conliaued) 
RISKS DUE TO BACKGROUND CONCENTRATIONS FUTURE, ON-PROPERTY FARhlER] 

LIME SLUDGE P I T S  GROUNDWATER 
Non-carcinogenic Hazard 

I Radiatinn Hazard I 
IngestiodOroundwater InhalatiodOroundwater Dermal Contacl/Qroundwater 

Not applicable Not applicable 

To~nl  Pathway: O.OE+OO Tohl  Pathway: O.OE+OO Total Pathway: O.OE+OO 

Total Rad + Chem O.OE+OO Totnl Rad + Chem O.OE+OO Total Rad + Chem O.OE+OOI-] 

FER\CRUZRI\ABQ\UIGWONRF.XLS\ 1/4/94; 7 5 6  A M  

I 

I 



TABLE B.4-19(c) 

LIME SLUDGE PONDS: HOMEGROWN PRODUCE (DUST AFFECTED) 
RISKS DUE TO BACKGROUND CONCENTRATIONS FUTURE, ON-PROPERTY FARMER (RhlE VALUES)) 

Radiation Risk 
Ingestion of Homegrown Produce 

Risk Compound Conc'n [oCi/kg) - Intake = - 
cs-137 4.28EM 6.4E+OI 2.8E-I I I .8E-09 
NP-237 O.OOE+OO O.OE+OO 2.2E-IO 0 OE+OC 
PU-238 O.OOE+OO O.OE+OO 2.2E-IO 0 OE+OC 
PU-239040 O.OOE+OO O.OE+OO 2.3E-IO 0 OE+OC 
RA-226 l.17E-01 1.7E+OZ 1.2E-IO 2.1E-08 
RA-228 I .08E-01 I .6E+02 I .OE-IO I .6E-08 
SR-90 O.OOE+OO O.OE+OO 3.6E-I1 O.OE+OC 
TC-99 O.OOE+OO O.OE+OO 1.3E-12 O.OE+OC 
TH-228 1.06E-01 1.6E+02 5.5E-l I 8.7EW 
TH-230 1.42E-01 Z.IE+OZ 1.3E-I1 2 88-09 
TH-232 1.03E-01' I.SE+OZ 1.2E-ll I8E-09 
U-234 9.85EM I.SE+M 1.6E-I I 2..4EW 
U-235036 8.37843 1.3E+OI I .6E-I I 2 OE-IO 
U-238 I.OZE-01 I.SE+M 2.8E-ll 4.3E-09 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Aroclor- I254 
Benzo(a)anthracene 
Benzo(a)pyrene . 
Benzo(b)fluoranlheno 
Benzo(g,h.i)peryleno 
Benzo(k)fluoranthcne 
bise-Ethylhexyl) phthalate 
Carbazole 
Chryscne 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Indmo( I ,2,3-cd)pyrene 

S.6E-07 4.6E-IO 
5.78-08 4.8E-I 1 
5.8848 4.91~-I I 
l.lE-06 9.2E-IO 
1.8E-06 I.SE-09 

O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO, O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

3.IE-07 2.6E-10 

lPhenanthrcne O.OE+OO O.OE+OO 

1.8E+OO 8.IE-IO 
4.3E+OO 2.IE-IO 

7.7E+OO O.OE+OO 
l.lE+OO O.OE+OO 
7.3E+OO O.OE+OO 

9.OE-01 O.OE+OO 

3.8E-01 O.OE+OO 
1.4E-02 O.OE+OO 
2.OE-02 O.OE+OO 
3.2E-02 O.OE+OO 

S.IE+OO 0.OEtOO 

2.OE+OO O.OE+OO 

I A E 4 9  
O.OE+OO 

O.OE+OO 
2.1E-08 
I .6E-08 

O.OE+OO 
O.OE+OO 

8.7E49 
2.8E-09 
I .8E-09 
2.4849 

4.3E-09 

O.OE+OO 

2.OE-IO 

8. I E- IO 
2.IE-IO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 
v 

Total Pathway: 1 OE-09 
1 4  FER\CRU2RI\ABQ\LBVONRFD.XLS\119/94; 7.59 AM Total Rad + Chem 6 OE-08 



TABLE B.4-19(~) 
RISKS DUE TO BACKGROUND CONCENTRATIONS WUTURE. ON-PROPERTY FARMER (RhlE VALUES)) 

1 

LIME SLUDGE PONDS: HOMEGROWN PRODUCE (GROUNDWATER AFFECTED) 
Curcinoecnic Risk 

-~ 
Radiation Risk 

Ingestion of Homegrown Produce 
Comoound Conc'n (pCi/kd - Intake w RisL 

cs-137 O.OOE+OO O.OE+OO 2.8E-I I O.OE+OO 
NP-237 O.OOE+OO O.OE+OO - 2.2E-IO O.OE+OO 
PU-238 O.OOE+OO O.OE+OO 2.2E-IO O.OE+OO 
PU-239r240 O.OOE+W O.OE+OO 2.3E-IO O.OE+OO 
RA-226 O.OOE+OO O.OE+OO 1.2E-IO O.OE+OO 
RA-228 O.OOE+OO O.OE+OO I.OE-10 O.OE+OO * 

SR-90 8.62847 1.3863 3.6E-ll 4.68-14 
TC-99 O.OOE+OO O.OE+OO 1.3E-I2 O.OE+OO 

5.5E-ll O.OE+OO 
1.3E-I I O.OE+OO 
I.2E-ll O.OE+OO 

U-234 O.OOE+OO O.OE+OO 1.6E-ll O.OE+OO 
U-239236 O.OOE+OO O.OE+OO 1.6E-ll O.OE+OO 
U-238 O.OOE+OO O.OE+OO 2.8E-I1 O.OE+OO 

TH-228 O.OOE+OO 0.OEtOO 
TH-230 O.OOE+OO O.OE+OO 
TH-232 O.OOE+OO O.OE+OO 

t cbemiral Risk 
Innestion of Homeerown Produce 

Conc'n (mdkg) sJ&) 
O.OE+OO O.OE+OO 1.8E+OO O.OE+OO 

Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Amlor-1254 
Bcnzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthcnc 
Benzo(g,h,i)pcrylcne 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibcnzu(a,h)anthracrne 
Dibenzohrran 
Indmo(l.2.3-cJ)pyrene 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE +OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

4.3E+OO O.OE+OO 

7.7E+OO O.OE+OO 
I.IE+OO O.OE+OO 
7.3E+OO O.OE+OO 

9.OE-01 O.OE+OO 

3.8E-01 O.OE+OO 
1.4E-02 O.OE+OO 
2.0E-02 O.OE+OO 
3.2E-02 O.OE+OO 

8.IE+OO O.OE+OO 

2.OE+OO O.OE+OO 
Phenanthrene O.OE+OO O.OE+OO 

Total Pathway: O.OE+O( 

Totnl 
Dust & Groundwater 

me! Aflectd 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

4.6E-I 4 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

I AE-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.IE-08 
I .6E-08 

O.OE+OO 
8.7849 
2.8E-09 
I .8E-09 
2.4E-09 

4.38-09 

4.6E- I4 

2.OE-IO 

8.IE-IO 
2. I E- IO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 

FER\CRUIRI\ABQ\LBVONRFW.XLS\I/4/94; 8:03 A M  I '  Total Rad + Chem 4.68-14 4.6E-14 6.OE- 



Radiation Hatard 
Ingestion of Homegrown Produce 

Compound Conc'n tpCi/k@ - Intake !gpJJm 

I Chemical Eazard 1 

Total 

I Ingestion of Homegrown Produce 
Compound Conc'n tmg/k& W R f D O W  

Arsenic 5.6847 
Beryllium 5.7E-08 
Cadmium 5.8E-08 
Chromium l.lE-06 
Lead 1 AE-06 

U-TOTAL 3.1E-07 
Aroclor- 1254 O.OE+OO 
Benzo(a)anthraccne O.OE+OO 
Benzo(a)pyrene O.OE+OO 
Benzo@)fluoranthene O.OE+OO 
Benzo(g,h ,i)perylene O.OE+OO 
Benzo(k)fluoranthene . O.OE+OO 
bis@-Ethylhexyl) phthalate O.OE+OO 
Carbazole O.OE+OO 
Chrysene O.OE+OO 
Dibenzo(a.h)anthracenc O.OE+OO 
Dibenzohrrnn O.OE+OO 
Indmo( I ,2.3-cd)pyrene O.OE+OO 

TH-TOTAL O.OE+OO 

; 759 AM 

4.6E-IO 3 .OE-04 
4.8E-II 5 .OE-03 
4.9E-I I I .OE-03 
9.2E-IO 5 .OE-03 
I SE-09 

O.OE+OO 
2.6E-IO 3 .OE-03 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO ' 
O.OE+OO 
O.OE+OO 2.0E-02 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 4.0E-03 
O.OE+OO 
O.OE+OO 

Total Pathway: 
Tom1 Rad + Chrm 

I SE-06 
9.58-09 
4.9868 
I .8E-07 

8.6E-08 

O.OE+OO 

O.OE+OO 

I SE-06 
9.5E-09 
4.9E-08 
I AE-07 

8.6E-08 

O.OE+OO 

O.OE+OO 

I 
1.9E-06 
1.9E-06) Toml: 1.9E-0 



TABLE B.4-19(c) (continued) 

LIME SLUDGE PONDS HOMEGROWN PRODUCE (GROUNDWATER AFFECTED) 
RISKS DUE TO BACKGROUND CONCENTRATIONS FUTURE, ON-PROPERTY FARMER (RME VALUES)) 

O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

RA-228 O.OE+'OO O.OE+OO 
SR-90 8.68-07 I .3E-03 
TC-99 O.OE+OO O.OE+OO 
TH-228 O.OE+OO O.OE+OO 
TH-230 O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 
U-234 O.OE+OO O.OE+OO 
U-239236 O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 

cs-137 
NP-237 
PU-238 
PU-239/240 
RA-226 

TH-232 

0-238 

Non-carcinogenic Hazard 
I Radiation Hazard I 

-Ir 
W 
0 

lc' 
4 x 2  
0 
ca * 

I Ingestion of Homegm~.. . .-YII 

'Compound 

ChfmicalBazard . .  
Ingestion of Homegrown Produce 

Compound Conc'n (malkd - Intake W H a z a r c  
3.0E-04 O.OE+ 

O.OE+OO O.OE+OO S.0E-03 O.OEi 
O.OE+OO O.OE+OO I.0E-03 O.OEt 
O.OE+OO O.OE+OO S.0E-03 O.OES 

ArseNc O.OE+OO O.OE+OO 
Beryllium 
Cadmium 
Chromium 
Lead O.OE+OO O.OE+OO 
TH-TOTAL O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 3.0E-03 O.OEi 
O.OE+OO O.OE+OO Aroclor-1254 

Benzo(a)anthraceno O.OE+OO O.OE+OO 
Benzo(a)pyreno O.OE+OO O.OE+OO 
Benzo@)fluoranthene O.OE+OO O.OE+OO 
Benzo(g,h.i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene O.OE+OO O.OE+OO 
bis(2-Ethylhexyl) phthalete O.OE+OO O.OE+OO 
Carbazole O.OE+OO O.OE+OO 
Chrysene O.OE+OO .O.OE+OO 
Dibenzo(e .h)anthracene O.OE+OO O.OE+OO 
Dibenzofuran O.OE+OO O.OE+OO 4.0E-03 O.OEi 
Indmo(l.2.3-cd)pyrene O.OE+OO O.OE+OO 
Phenanthrene O.OE+OO O.OE+OO 

U-TOTAL 

2.0E-02 O.OEi 

Totnl Pathway: , O.OEi 

Conc'n (pCilk& - lntnke 

' ' FER\CRU2Rl\ABQ\LBVONRRK.XLS\1/3/94; 8:03 AM 

. '  .' . .  d . . .  

Total 
Dust & Groundwater 

=E%!! AKectei! 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

I SE-06 
9.5E-09 
4.98-08 
I AE-07 

8.6E-08 

O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 

. .  .', 

Tola1 Rad + Chem 0 OE+OO I .9E-0 



FER 

RISKS DUE TO BACKGROUND CONCENl 
LlME SLUDGE PON 

Radial 
Ineestion of Beef " 

Compound Conc'n IpCilkg) - Intake SJoJ RisL 
cs-137 5.49842 I .OE+OZ 2.8E-1 I 2.8E-09 
NP-237 O.OOE+OO O.OE+OO 2.2E-IO O.OE+OO 
PU-238 O.OOE+OO O.OE+OO 2.2E-IO O.OE+OO 
PU-239/240 O.OOE+OO O.OE+OO 2.3E-IO O.OE+OO 
RA-226 1.898-03 3.5E+OO I.2E-IO 4.2E-IO 
RA-228 1.70E-03 3.IE+OO I.OE-IO 3.IE-IO 
SR-90 O.OOE+OO O.OE+OO 3.6E-II O.OE+W 
TC-99 O.OOE+OO O.OE+OO 1.30E-I2 O.OE+W 
TH-228 3.76845 6 . 9 E M  5.5E-ll 3.88-12 
TH-230 5.55E-05 I .OE-01 I .3E-I I I .3E-I2 
TH-232 4.OOE-05 7.4EM I.2E-ll 8.88-13 
U-234 1.288-03 2.4E+OO 1.6E-ll 3.8E-ll 
U-239236 . 't.09E-04 2.OE-01 1.6E-ll 3.28-12 
U-238 1.338-03 2.4E+OO 2.8E-I I 6.8E-1 I 

Total Pathway: 3.1E-09 
Chem . . . .. . .  . .  

Ingestion of Beef 
Compound Conc'n h e l k g )  - Intake SJoJ && 

Arsenic 7.28-08 7.4E-I 1 I .8E+OO I.3E-IO 
Benllium 3.78-09 3.88-12 4.3E+OO 1.6E-ll 
Cadmium I .9E-08 2.OE-I I 
Chromium 4.OE-07 4.lE-IO 
Lead . 3.68-08 3.7E-ll 
TH-TOTAL O.OE+OO O.OE+OO 
U-TOTAL 4.OE-09 4.IE-I2 
Amcl,or- 1254 O.OE+OO O.OE+OO 7.7E+OO O.OE+OC 
Benzo(a)anthracene O.OE+OO O.OE+OO l.lE+OO O.OE+OC 
Benzo(a)pyrene O.OE+OO O.OE+OO 7.3E+OO O.OE+OC 
Bcnzo@)fluoranthene O.OE+OO O.OE+OO 9.OE-01 O.OE+OC 
Benzo(g.h,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene O.OE+OO O.OE+OO 3.8E-01 O.OE+W 
bis(2-Ethylhexyl) phthalate O.OE+OO O.OE+OO 1.4EM O.OE+W 
Carbazole O.OE+OO O.OE+OO 2.0E-02 O.OE+W 
Chrysene O.OE+OO O.OE+OO 3.2EM O.OE+W 
Dibenzo(a .h)anthracene O.OE+OO O.OE+OO 8.IE+OO O.OE+W 
Dibcnzofuran O.OE+OO O.OE+OO 
Indeno(l,2,3-~1J)pyrenc O:OE+OO O.OE+OO 2.OE+OO O.OE+W 
Phenanthrene 'O.OE+OO O.OE+OO 

Total Pathway: 1 5E-10 

RU2RI\ABQ\lBBONRFD.XLS\1/4/94; 8:06 AM T d  Rad + Chenl 3.88-09 

. 

TABLE BAI9(d)  
&ATIONS w, ON-PROPERTY FARMER (RME VALUES)] 
IS: BEEF AND MILK (Dum AFFECTED) 

Curcinogenic Risk 
00Rkk ' .. . 

IngestiodMilk 
Compound Conc'n in Milk IpCilL 

cs-137 I . 9 2 E M -  I .4E+02 2.8E-I I 4.0E-09 
NP-237 O.OOE+OO O.OE+OO 2.2E-IO O.OE+W 
PU-238 O.OOE+OO O.OE+OO 2.2E-IO O.OE+W 
PU-239/240 O.OOE+OO O.OE+OO 2.3E-10 O.OE+W 
RA-226 3.41E-03 2.5E+01 1.2E-IO 3.0E-09 
RA-228 3.05E-03 2.2E+01 I.OE-IO 2.2E-09 
SR-90 O.OOE+OO O.OE+OO 3.6E-ll O.OE+W 
TC-99 0.OOEtOO O.OE+OO 1.30E-12 O.OE+W 
TH-228 3.14E-05 2.3E-01 5.5E-I I I .3E-I I 
TH.230 4.63845 3.4E-01 1.3E-ll 4.4E-12 
TH-232 3.34E-05 2.5E-01 l.2E-1.1 2.9E-12 
U-234 3.846-03 2.8E+01 1.6E-ll 4.SE-IC 
U-239236 . 3.26E-04 2.4E+OO I .6E-I I 3.8E-11 
U-238 3.98843 2.9E+Ol 2.8E-ll 8.2E-IC 

Total Pathway: 1.1 E-01 

:al Risk 
IngestiodMilk 

' Comoound Conc'n inMilk ImalL) SJoJ RisL 
Arsenic 2.IE-09 8.8E-I2 I.BE+OO 1.5E-ll 
Beryllium 3.38-12 1.4E-14 4.3E+OO 5.9E-14 
Cadmium 3.58-09 1.4E-ll 
Chromium I .IE-07 4.4E-10 
Lead 3.0E-08 1.2E-IO 
TH-TOTAL O.OE+OO O.OE+OO 

Aroclor- I254 O.OE+OO O.OE+OO 7.7E+OO O.OE+W 
Benzo(r)anthracene O.OE+OO O.OE+OO l.lE+OO O.OE+W 
Benzo(a)pynns O.OE+OO O.OE+OO 7.3E+OO O.OE+W 

Benzo(g.h,i)perylene O.OE+OO O.OE+OO 
Benzo(k)fluoranthene O.OE+OO O.OE+OO 3.8E-01 O.OE+OO 
bis(2-Ethylhcxyl) phthalat O.OE+OO O.OE+OO 1.4E-02 O.OE+OO 
Carbazole O.OE+OO O.OE+OO 2.OEM O.OE+OO 
Chrysene O.OE+OO O.OE+OO 3.2E-02 O.OE+OO 
Dibenzo(a,h)anthracene O.OE+OO O.OE+OO 8.IE+OO O.QE+OO 
Dibcnzofuran O.OE+OO O.OE+OO 
Indeno( I ,2,3-cd)pyrene O.OE+OO O.OE+OO 2.OE+OO O.OE+OO 
Phenanthrene O.OE+OO O.OE+OO 

U-TOTAL 1.2E-08 4.9E-I I 

Benzo@)fluonnthene O.OE+OO O.OE+OO 9.OE-01 O.OE+W 

. 

6.8E-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 

3.4E-09 
2.6E-09 

O.OE+OO 
O.OE+OO 

I .6E-I I 
5.7E-12 
3.8E-12 
4.9E-IO 
4.2E-I 1 
8.9E-IO 

I .4E-IO 
1.6E-I 1 

O.OE+OO 
O.OE+OO 
O . O E + O O  
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

Total Pathway: I .6E-I I 

Total Rad + Chem I .  I E - O 8 v I . ) E Q 8 1  



Com'nogcnic Risk 
Rndindon Uhk 

lngation of Beef IngcstionlMilk 
Conc'nin Milk fpCi/L intake e. Comwund Conc'n (pCikg) SJ(oJ Rbl: Comwund 

cs-I37 O.OOE+OO O.OE+OO 2.8E-ll O.OE+OO CS-137 O.OOE+OO O.OE+OO 2.8E-ll O.OE+OO 
NP-237 O.OOE+OO O.OE+OO 2.2E-IO O.OE+OO NP-237 0.OOE+00 O.OE+OO 2.213-10 O.OE+OO 
PO-238 O.OOE+OO O.OE+OO 2.2E-10 O.OE+OO PU-238 O.OOE+OO O.OE+OO 2.2E-IO O.OE+OO 
PU-239R40 O.OOE+OO O.OE+OO 2.3E-10 O.OE+OO PU-239l240 ' O.OOE+OO O.OE+OO 2.3E-IO 0.0@+00 
RA-226 O.OOE+OO O.OE+OO 1.2E-IO O.OE+OO RA-226 O.OOE+OO O.OE+OO 1.2E-IO O.OE+OO 
RA-228 O.OOE+OO O.OE+OO I.0E-IO O.OE+OO RA-228 O.OOE+OO O.OE+OO l.OE-IO O.OE+OO 
SR-90 6.568-09 I.2E-05 3.6E-I1 4.38-16 SR-90 3.28E-OS 2.48-04 3.6E-11 8.Te.15 
TC-99 0.00E+00 O.OE+OO 1.30E-I2 O.OE+OO TC-99 O.OOE+OO O.OE+OO 1.308-12 O.OE+OO 
TH-228 O.OOE+OO O.OE+OO 5.5E-ll O.OE+OO TH-228 O.OOE+OO O.OE+OO 5.5E-I1 O.OE+OO 
TH-230 O.OOE+OO O.OE+OO 1.3E-ll O.OE+OO TH-230 O.OOE+OO O.OE+OO 1.3E-II O.OE+OO 
TH-232 O.OOE+OO o.oe+oo 1.28-11 o.oe+oo ~ ~ - 2 3 2  O.OOE+OO O.OE+OO 1.2E-ll O.OE+OO 
U-234 O.OOE+OO O.OE+OO 1.6E-ll O.OE+OO U-234 O.OOE+OO O.OE+OO 1.68-11 O.OE+OO 
U-233R36 D.OOE+OO O.OE+M) 1.6E-ll O.OE+OO U-235R36 O.OOE+OO O.OE+OO 1.68-11 O.OE+OO 
U-238 0.00E+00 O.OE+OO 2.8E-II O.OE+OO U-238 O.OOE+OO O.OE+OO 2.8E-I1 O.OE+OO . -  ~ _ ~ .  - -  - I I 

Total Pathway: 4.3E-I6 Total Pathway: 8.Z-15 
. .  

lngcation of Beef 
Comwund Conc'n(meRg) && Risk 

Arsenic O.OE+OO O.OE+OO 1.8E+OO O.OE+OO 
Bmyllium O.OE+OO O.OE+OO 4.3@+00 O.OE+OO 
Cadmium O.OE+OO O.OE+OO 
Chromium O.OE+OO O.OE+OO 
Lead O.OE+OO 0.OEtOO 
TH -TOT A L O.OE+OO O.OE+OO 

Aroclor-I254 O.OE+OO O.OE+OO 7.7@+00 O.O@+OO 
&nzo(a).n&raccnc O . O e + 0 0  O.OE+OO l.lE+OO O.O@+OO 
&ozo(a)pyrcnc O.OE+OO O.OE+OO 7.3E+OO O.O@+OO 

Bcnzo(g,b,i)pcrylcnc O.OE+OO o.oe+oo 

U-TOTAL 0.01+00 O.OE+OO 

&nzo@)fluorrnthene O.OE+OO O.OE+OO 9.OE-01 O.OE+OO 

Benzo(k)fluoranLcnc ' O.OE+OO O.OE+OO 3.8E-01 O.OE+OO 
bis(2-Ethylhcxyl) phthalrue ' O.OE+OO O.OE+OO 1.4E-02 O.OE+OO 
Carbazole O.OE+OO O.OE+OO 2.OE-02 O.OE+OO 
Chrysenc O.OE+OOt O,OE+OO 3.28-02 O.OE+OO 
Dibenzo(a,h)anhraccnc O.OE +00 O.OE + 00 8. IE+00 0.OE +00 
Dibcnzofuran O.OE+OO O.OE+OO 
Indcno( I ,2.3-d)pyrcnc O.OEt00 O.OE+OO 2.OE+OO O.OE+OO 
Phenanthrene O . O E + O O  O.OE+OO 

Tole1 Pathwav: O.O@+OO 

CbenieJRiek 
IngalionlMilk 

Comoound Conc'ninMilk (mnk)  
Arscnic O.OE+OO O.OE+OO I.8E+OO O.OE+OO 
Bctyllium ' O.OE+OO O.OE+OO 4.3@+00 O.OE+OO 
Cadmium O.OE+00 O.OE+OO 
Chrofnium O.OE+OO O.OE+OO 
Lead 0.OE+00 O.OE+OO 
TH-TOTAL O.OE+OO O.OE+OO 

Aroclor-1254 O.OE+OO O.OE+OO 7.7@+00 O.OE+OO 
&nzo(a)anthncenc O.OE+OO O.OE+OO l.IE+OO O.OE+OO 
Benzo(a)pyrcnc O.OE+OO O.OE+OO 7.38+00 O.OE+OO 

Benzo(g,b,i)pctylcnc O.OE + 00 O.OE + 00 

O.OE+OO O.OE+OO . U-TOTAL 

Bcnzo@)fluoranthcac O.OE+OO O.OE+OO 9.OE-01 O.OE+OO 

Bcnzo(k)fluora&cnc O.OE+OO O.OE+OO 3.88-01 O.OE+OO 
bise-ELylhexyl) phthalalc O.OE+OO O.OE+OO l.4E-02 O.OE+OO 
Carbazole O.OE+OO O.OE+OO 2.OE-02 O.OE+OO 
Chryscnc O.OE+OO O.OE+OO 3.28-02 o.oe+oo 
Dibcnzo(a.h)anlhraccne O.OE+OO O . O E + O O  8.IE+OO O.OE+OO 
Dibcnzofuran O.OE+OO O.OE to0 
Indcno(l,2,3-d)pyrcne O.OEt00 O.OE+OO 2.OE+00 O.OE+OO 
Phenanthrene O.OE + 00 O.OE + 00 

Tole1 Pathway: O.OE+OO 

O.OE + 00 
0.OE + 00 
O.OE + 00 
O.OE+OO 
O.OE + 00 
O.OE+OO 

9.IE-I5 
O.OE+OO 
O.OE + 00 
O.OE + 00 
O.OE+OO 
O.OE + 00 
O.OE + 00 
O.OE + 00 

O.OE +00 
O.OE+OO 

6.88-09 
O.OE+OO 
O.OE+OO 
O.OE+OO 

3.4E-09 
2.68-09 
9.IE-I5 

O.OE + 00 
I .6E-1 I 
I, .7E- 12 
3.88-12 
4.9E-IO 
4.2E-11 
8.9E- IO 

I .4E-IO 
l .6E-ll  

0.OE + 00 O.OE+OO 
O.OE+OO O.OE+OO 
O.OE + 00 O.OE+OO 
O.OE + 00 O.OE+OO 

O.OE+OO O.OE+OO 
O.OE + 00 O.OE + 00 
O . O E + O O  O.OE + 00 
O.OE +00 O . O E + O O  5 
O.OE t 00 O.OE+OO .;! e 

2 3  

Total Rad + Chem 4.38-16 

FER\CRUZRI\AB~\LBBONPFW.XLS\114/94; 9. I 2  A M  

Totnl Rad + Chcm 8.7E-15 I .JE-OS 



TABLE B.4-19(d) . ontioued) 
RISKS DUE TO BACKGROUND CONCENTRATIONS m. ON-PROPERTY FARMER (RhE VALUESjI 

LIME SLUDGE PONDS BEEF AND MILK (DUS" AFFECTED) 

Radi 
Ingestion of Beef 

Compound Conc'n (PCilkg) & RfDo 
cs- I37 S S E M  I.OE+02 
NP-237 O.OE+OO O.OE+OO 
PU-238 O.OE+OO O.OE+OO 
pu-239n40 O.OE+OO O.OE+OO 
RA-226 1.9E-03 3.5E+OO 
RA-228 1.7E-03 3.IE+OO 
SR-90 O.OE+OO O.OE+OO 
TC-99 O.OE+OO O.OE+OO 
TH-228 3.86-05 6 .9EM 
TH-230 5.6E-05 I .OEbl 
TH-232 4.OE-05 7.4EM 
U-234 I .3E-03 2.4E+00 
U-235/236 I.IE-04 2.OE-01 
U-238 I .3E-03 2.4E+OO 

Total Pathway: O.OEt0 
Cb 

Ingestion of Beef 
Compound Conc'n (mdkg) M RfDo 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 
Aroclor- 1254 
Benzo(a)anthracene 
Benzo(a)pyrcne 
Benzo@)fluoranthene 
Benzo(g,h.i)pcrylcne 
Benzo(k)fluoranthcne 
bise-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo(a.h)anthracene 
Dibenzofuran 
Indeno(l,2,3-cd)pyrrne 

7.2E-08 7.4E-11 3.0E-04 2.5E 
3.78-09 3.86-12 S.0E-03 7.6E 
1.9E-08 2.OE-ll l.OE-03 2.OE 
4.0E-07 4.IE-IO 5.0863 8.IE 
3.68-08 3.7E-ll 

0.OEtOO 0.OEtOO 

O.OE+OO 0.OEtOO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
0.OEtOO O.OE+OO 
O.OE+OO O.OE+OO 2.0E-02 O.OEt 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 

4.0E-09 4.IE-I2 3.0E-03 1.4E 

O.OE+OO O.OE+OO 4.OE-03 O.OEt 

Phenanthrene 0.OEtOO O.OE+OO 
Total Pathway: 3.5E. 

FER\CRU2RI\ABQ\LBBON RFD.X IS\ 1/4/94; 8:06 AM Total Rad + Chrm 3.5E-07 

. .. . I *  

n Hazard 
IngestionlMilk 

Compound onc'n in Milk bCi/L M RfDo Hazard 
cs-137 1.928-02 I .4E+02 
NP-237 O.OOE+OO O.OE+OO 
PU-238 O.OOE+OO O.OE+OO 
PU-239t240 O.OOE+OO O.OE+OO 
RA-226 3.4lE-03 2.5E+OI 
RA-228 3.05E-03 2.2E+OI 
SR-90 , O.OOE+OO O.OE+OO 
TC-99 O.OOE+OO O.OE+OO 
TH-228 3.14E-05 2.3E-01 
TH-230 4.63E-05 3.4E-01 
TH-232 3.34845 2.5E-01 . 
U-234 3.848-03 2.8E+Ol 
U-235/236 3.26E-04 2.4E+OO 
U-238 3.98843 2.9E+Ol 

Total Pathway: O.OE+O( 

d Eazard 

t IngestionlMilk 
Compound Conc'n in Milk (mdL && RfDo && 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 

Benzo(a)anthncene 
Benzo(a)pyrcne 

Aroclor-I254 

Bcnzo(b)fluoranthcnc 
Benzo(g,h ,i)pcrylene 
Benzo(k)fluonnthcne 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chryscne 
Dibenzo(a ,h)anthracene 
Dibenzofuran 
Indeno( I ,2,3-cd)pyrene 
Phenanthrene 

2.1E-09 

.3.5E-09 
I.IE-07 
3 .OE-08 

O.OE+OO 
I .2E-08 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
0.OEtOO 
O.OE+OO 
O.OE+OO 
0.OEtOO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
0.OEtOO 

3.38-12 
8.88-12 3.0E-04 2.9E-08 
1.4E-14 5.0E-03 2.78-12 
I .4E-I I I .OE-03 I .4E-08 
4.4E-IO S.OE-03 8.98-08 
I .2E-lO 

O.OE+OO 
4.9E-I I 3.0E-03 I .6E-08 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 2.OEM O.OE+OO 
O.OE+OO 
O.OE+OO 
0.OEtOO 

O.OE+OO , 

0.OEtOO 4.OE-03 O.OE+OO 

O.OE+OO 
Total Pathway: I SE-017 

2.1E-07 

3.4E-08 
I .7E-07 

7.6E-IO 

I AE-08 

O.OE+OO 

O.OE+OO 

Told Rad t Chem 1.5E-07 TOIU~: 5.OE-07 0 
' I  



TABLE B.4-19(d) (CO~IIUUI) 
RISKS DUE TO BACKGROUND CONCLNITATIONS m, OKPROPERTY FARhiER (MLE VALUES)] 

LIME SLUDGE PONDS: BEEF AND MILK (GROUNDWATER AFFECTED) 

Ingestion of &cf 
Compound Conc'nbCikg) Hazard 

cs- I37 o.oe+oo o.oe+w 

Non-mrdnormic H a r d  

Ingestion/Milk 
Compound Conc'n inMilk (pCi/L RfDlo) 

CS-I37 D.O?F!+OO o.oe+oo 

I Bndindna Huird 

NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 ' 

TH-230 
'TH-232 
U-234 
U-235n36 
U-238 

o . o ~ + o o  o.oe+oo 
o.oe+oo o.oe+w 
o.oe+oo o.oe+oo 
o.oe+oo o.oe+oo 
o.oe+oo O.OE+W 

o.oe+oo o.oe+oo 
o.oe+oo O.OBSOO 
o.oe+oo o.oe+w 
o.oe+oo o.oe+w 
o.oe+oo o.oe+oo 
o.oe+oo o.oe+oo 

6.68-09 I.2E-05 

0.00&+00 
0.008+30 
o.ooe + 00 
o.ooe+oo 
o.ooe+oo 

o.ooe+oo 
o.ooe + oo 
o.ooe+oo 

o.ooe+oo 
o.ooe + 00 

3.288-08 

O.OOE + 00 

0.00e+oo 

o.oe + 00 
o m m  
o.oe+oo 
o.oe + oo 
o.oe+oo 

2 .4~-04  
O.OE+OO 
o.oe+oo 
0.OE + 00 
o.oe+oo 
o.oe+oo 
o.oe + 00 
a.oe+oo 

Toal  Pathway: O.OE+O( 

o.oe+w O.OE+OO 3.0e-04 o.oe+a 
O.OE+W o.ae+w 5.0~-03 o.oe+a 
o.oe+oo o.ae+oo i.oe-03 o.oe+a 
o.oe+oo o.oe+oo s.oe-03 o.oe+a 
o.oe+oo o.oe+oo 

o.oe+w O.OE+OO me-oP o.oe+a 
o.oe+w o.oe+oo 
o.oe+oo O.OE+OO 
o.oe+m O.OE+W 
o.oe+oo O.OR+OO 
o.oe+m,g.oe+oo 

,Q~QF+OO Q.QE!+OO 2 . 0 ~ ~  o.oe+c 

4.1&+00 O.OE+OO 

2.0!2+&3 ~ . O & + O O  

:Q.aE+OI) o.oiE+oo 
,%.OR+OO 0.08+00 
O.O& 900 0.QE + 00 
a.oe+oo o . o E + ~ ~  4 .0~-03  o.oe+c 
O.OE+OO o.oe+oo 
o.oe+ao o.oe+w 

Total Pathway: O.OE+O 

' Tout Rsll  + Chcm O.OE+OO 

Ingestbn of Beef 
Compound Conc*n(mgkg) &  RID(^) 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
TH-TOTAL 
U-TOTAL 

Bcnzo(a)snthrscenc 
Bcnzo(a)pyrcnc 
Bcnzo@)Iluornalhcne 
Bcozo(g,h,i)pcrylcnc 
Bcnzo(k)fluoranthcnc 
bis(2+thylhcxyl) phthaluc 
Carbazole 
Chryecnc 
Dibcnzo(a.h)anthracene 
Dibcnzofurao 
Indcno(l,2,3-cd)pyrcnc 
Phenanlhrcnc 

Aroclor-I254 

IogestionlMik-,, .. . 

Comwund Conc'n inMilh (mi&) Bntaftc 
Arsenic o.oe+oo o . o ~ + o o  3 . 0 ~ 4 4  o.oe+h 
Beryllium o.oe+oo o.oe+oo S . I E - O ~  o.oe+o 
Cadmium O.OE+OO o.oe+oo ~ o e - 0 3  o.oe+o 
Chromium o.oe+w o.oe+oo s.oe-03 o.oe+oi 

U-TOTAL o.oe+w O.OE+OO 3 .0~-03  o.oe+a 
Amclor-I2S4 o.oe+oo O.OE+W 
Bcnzo(a)anthraccnc o.oe+w o.oe+oo 
Bcnzo(a)pyrcne o.oe+w o.oe+oo 
Bcnzo(b)nuo~cnc  o.oe+oo o.oe+w 
Bcnzo(g,h,i)pcrylcnc o.oe+oo o.oe+oo 
Bcnzo(k)fluoranthcnc o.oe+oo o.oe+w 
bis(2-Ethylbcxyl) phlhdaie o.oe+w O.OE+OO 2 . 0 ~ - 0 2  O.OE+O 
Carbazole o.oe+oo O.OE+OO 
Chryacne o.oe+oo O.OE+OO 
Dibcnzo(a.h)anthraccne o.oe+oo O.OE+OO 
Dibcnzofuran o.oe+oo O.OE+W 4.oe-03 O.OE+O( 
Indene( I ,2,3-d)pyrenc o.oe+oo O.OE+W 

Ltsd O.OE+OO O.OE+OO 
TH-TOTAL O.OE+OO O.OE+W 

.. 
Phenanthrene o.oe+oo O.OE+OO 

Total Pathway: O.OE+O 

TUUl 
DUJC i? Groundwater 

AfTmted 

O.!F,fOO 
O ; ~ ~ $ b O :  
o.ok+oo, 
O.OE+OO 
o.oe+oo 
0 .?E +y 
0.OE +ps 

,OQE + 00 
o.oe+oo 
O . O E + O O  
o.oe+oo 
O.OE+OO 
O.OE+M) 

0.0E.kOO 

O.O@+sa 2.7E-07 
o.oe + oo 3 . 6 ~ - I O  
o.oe 3 00 3.48-08 
o.oe + oo L.7E-07 

O . O E + O O  I .8E-08 

O.OE+OO O.OE+OO 

O.OE + 00 O.OE+OO 


